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What NUCLEAR ENERGY Means to PLASTICS 


The tools—the methods—results to date—prospects for the future 





DUREZ PHENOLICS 


make things BRIGHTER for buyer and seller 





In many products the self-insulation of 


Durez plastics earns them top rating 
among modern materials. For others, 
it’s their heat resistance in combination 
with other wanted properties. 

But for years, Mrs. America’s work 
days have been brightened materially by 
the corrosion resistance of one group 
of Durez phenolics. Unaffected by mild 
acids and alkalies, these materials in 
molded agitators remain smooth- 
surfaced for years, protecting delicate 
fabrics and assuring efficient cleaning. 

Now the same consumer benefit is 
being extended to dishwashers with an 


impeller that sends steaming sprays of 


super-heated water through the entire 


washing compartment. In both types of 
product, manufacturers obtain the efh- 
ciency of undulated or convoluted 
shapes with the economy of molding 
in one piece 

Pre-eminently the plastics of hard- 
working parts, yet widely used for their 
attractive appearance, Durez phenolics 
may make things brighter for your 
products...in production costs or sales 
appeal or both. Call freely on our 34 
years of specialized experience for help. 
And let us send you ‘Plastics News.” 
Durez Plastics & Chemicals, Inc., 1203 
Walck Road, North Tonawanda, N.Y. 


Export Agents: Omni Products Corporation, 
464 Fourth Avenue, New York 16, N. Y. 


PHENOLIC 
PLASTICS 


for the new 


Competitive Era 


MOLDING COMPOUNDS. Srructur 
i cher ail prop 
ny combi f 


- 


RESINS FORINDUSTRY. Bonding, 
casting, Coating, laminating, im- 
pregnating, and shell molding 








LIDO TOYS BUILD PLAY INTEREST AND 


SALES VOLUME WITH 


Lido Toy* knows that light-weight, strong, color-bright 


CATALIN STYRENE p/ays all games well and that its 


favorable, low-cost factor enables the molding of greater 
value into the company’s popular-priced leaders! 

You can crowd a lot of CATALIN STYRENE-fun into any 
one of Lido’s graduated-size ‘Brick Blocks 


Si 


canisters, as 


1own above. Each spills out dle 


self-afixing, gay-color cubes, oblongs and food-for-imagina- 


of ingeniously molded, 


tion pieces. When put together, they form exciting house 


Dabrlin Siyrone 


fronts, animals, bridges and what-not. Equally in demand 
are Lido’s Knitting Spool Kits, and Walt Disney Tracing 
Sets and Target Sets. Each enjoys, to a maximum, the sales 


and play appeal of CATALIN STYRENE, the gem of plastics! 


*Lido Toy ¢ an Rider Ave., New York 





CATALIN CORPORATION OF AMERICA 











ONE PARK AVENUE + NEW YORK 16, N.Y. 





In addition to Styrene Molding Compounds, Catalin chemical products inciude a wide range of Urea, Phenolic, Cresylic, Resorcinol, Melamine and Styrene Resin formulations 
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Another new development using 


i B. F. Goodrich Chemical -- ~~~: 


VINYL"S 


B. F. Goodrich Chemical Company does not make this vinyl-steel 
material. We supply only the Geon resin for the vinyl sheeting. 


KKIN” BONDED 10 STEEL 


GIVES IBM MACHINES PERMANENT BEAUTY 


USINESS machines must with- 
stand hard steady use, yet retain 
good appearance for years. It takes a 
tough, handsome material to fill that 
bill—and that’s where Geon polyviny! 
material helps beautifully! The hous- 
ings of these IBM Proof Machines 
are fabricated of a vinyl-steel material 
—vinyl sheeting made from Geon 
resin laminated to steel 
These machines are often run 24 
hours per day, take a beating from 
shifts of operators. Heavy work loads 
prohibit their being “down” for any 
length of time for refinishing. And, 
because banks must presenta business- 


like appearance, the machines must 
always be good-looking. The unique 
vinyl-steel lamination presents a tough, 
pebble-grained surface which cleans 
easily and stays attractive for years. 
This exceptional material hasa great 
future in the design of office equip- 
ment and furniture, automobile in- 
teriors, luggage, wall paneling and 
vending machines. It may give you an 
idea for using a Geon material to im- 
prove a product and cut maintenance 
costs. For technical information about 
Geon materials and how they can be 
made into products that resist abra- 
sion, heat, cold, oil, gas and many 


chemicals, please write Dept. BR-3, 
B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
Cable address: Goodchemco. In 
Canada: Kitchener, Ontario. 


GEON RESINS e GOOD-RITE PLASTICIZERS .. . the ideal team to make products easier, better and more saleable. 
GEON polyvinyl materials « HYCAR American rubber and latex e GOOD-RITE chemicals and plasticizers e HARMON colors 
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cimeco GM 
(hk Oust ! 


campcoGM 


high gloss 
impact styrene sheet 


CAMPCO 


... SEE HOW HIGH GLoss CAMPCO, M MEANS 


brilliant finish 
unlimited styling 4 low cost vacuum forming 


‘ 


Hot off the press 1S this folder apout the newest thing in problem with this low-cost, easv-to-form sheet with its 
construction materials — High Gloss CAMPCO GM built-in strength anc beauty. 
For here's the new bright-and-gleaming high-impact And here’s the folder that gives you full details of this 
eet that’s tailormade for vacuum forming that produces bright and colorful sheet. It tells where you can use High 
even the most complex shapes at high speeds on simple Gloss CAMPCO GM how to use it — what its properties 
machines ...that’s made even more brilliant by forming... ire... how it builds profits for you, even on pilot runs! 
that actually competes directly, in appearance, with porce- Send today for your copy. The coupon below is for your 
lain enamel or the finest injection moldings convenience. And if youd like to know ho-v High Gloss 
You can turn out beautiful display pieces, high-sell pack CAMPCO GM will work in a specific application, write us a 
aging, glistening kitchen and bathroom equipment and 


a 


note on your letterhead. You'll get expert suggestions with 
appliances. Even intricate designs and inserts present no out delay. 


CAMPCO Division 2721 Normandy Avenue, 


line; 
Chicago Molded Products Corporation Chicage 35, Minels 


Please send me your new folder on High Gloss CAMPCO GM plastic C AMP O 
sheet i= DIVISION OF 


Nome CHICAGO MOLDED PRODUCTS CORP. 


Company 
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Toys Had Better Be Better 


With the 1955 Toy Fair only a few days away, it is vital that all 
companies in the plastics industry concerned with the vast toy 
market give thought to some sobering facts. 

The child population (ages 1 to 14) in the United States grew 
from 35.9 million in 1945 to 47.1 million in 1954. By 1960 there will 
be 51.9 million children in this age group. 

This growth, coupled with recognized increases in disposable 
family income, have increased the total toy market from $450 mil- 
lion at retail in 1945 to over a billion dollars in 1954. 

Up until 1953 plastics’ share of this market constantly increased, 
and increased in greater proportion than the share of other mate- 
rials. 

But something happened in 1954. The volume of plastics which 
went into toys suffered a loss of at least 5° and probably more in 
comparison to the 1953 volume. 

In an expanding market an industry has to gain in volume merely 
to hold its own. A loss such as that described above represents a 
long backward step! 

Where and how was the damage done that resulted in this loss? 
The picture becomes fairly clear when viewed in context with an 
age group analysis of the child population at the present time: 

Children under 5 years of age 17.7 million 

Children from 5 to 9 years of age 16.4 million 

Children from 10 to 14 years of age 13.0 million 

Total Child Population ‘47.1 million 

In our opinion the damage was done in the biggest age group: 
toys for children under 5. Here are sold the low-priced toys, from 
19¢ to $1.98. Here are sold the “impulse purchase” toys. And here 
were offered most of the poor-quality, badly engineered, thin- 
walled, weak toys. 

Sales of unsatisfactory plastics toys in this under-five market 
establish in the minds of mothers a bad opinion about all plastics 
toys, which is bound to be reflected in future sales of higher-qual- 
ity, higher-priced toys to the older age groups. 

There is vast evidence of a continuing improvement in plastics 
toys for children 5 to 14 years of age, but sales of these toys suffer 
because of damage done to mothers’ opinions when the children 
were in the infant classification. 

The answer to this problem lies not in promotion alone. Neithe1 
does it lie in any single selection of a plastic material for toy manu- 
facture. It lies in a new ethical approach on the part of manufac- 
turers of toys for the under-five age group, possibly in new 
concepts of toy design, and certainly in a careful consideration of 
materials and engineering factors in low-priced toys for infants. 

We hope that the approaching Toy Fair will expose a great im- 
provement in plastics toys for the infant market. If such an im- 
provement does not appear, the whole plastics toy industry, selling 


at from 19¢ to $19 per unit, is going to suffer further losses this yea 
and probably in later years. 


Furthermore, mothers’ opinions on plastics toys effect mothers’ 
opinions on plastics in housewares, furnishings, and other things. 

For the sake of the whole plastics industry, plastics toys, particu- 
larly for children under five, had better be better this year. 





Ta nsites 
Reducing 
Machinery, 


Look to 
CUMBERLAND 


for the 
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DICERS 


B, PERFECT CUBES — Perfect cubes or rectangular pellets 
sproduced by simply changing knives — cube sizes from 
fy ” | WAL 

/ 6 fe Y ° 

2, DICES WIDE RANGE OF PLASTIC SHEET STOCK — 


Easily handles such materials as polyethylene, soft vinyls, 
é 

“nylon and acetate. 

/ 


3, RUGGEDLY BUILT — In two sizes to handle sheet stock 


up to 7” or 14” — Special machines built to order. 


Write for complete details 


A -. 
MBERLARE THE PLASTICS ANDUST > 


CHINES FOR \SLAND 
BUILDERS OF ne e PRO \DENCE ° RMODE 
EPT.1° 


California Representative: 
WEST COAST PLASTICS DISTRIBUTORS, INC. 
4113 West Jefferson Bivd., Los Angeles 16, Cal. 
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mms FLEXTGLAS verre 


NYLON: ACETATE 
AMERICA’S LARGEST PLASTICS STOCK 


CADILLAG PLASTIC COMPANY 


. has plastics for all your needs and in quantities to meet your 
demands. Cadillac is the largest plastic supply house in America. 
No Order is too small or too large to receive immediate attention. 


Prices upon request. 


157 Ways to Use Plastics for Maintenance” 


* 3 FREE BOOK LETS Sq. Inch to Sq. Foot Conversion Table"’ 


How to Work With Plexiglas" 


SHEETS 


“CADCO” CAST ACRYLIC 
RODS AND TUBES 


CADILLAC 


. manufacturing facilities assure an adequate supply of this most 


versatile of thermoplastic materials. ‘‘Cadco" cast acrylic rods and F ceed Teedpned 


tubes are optically clear, easily machined for a wide range of deco- Pe 
rative and utilitarian applications. Sizes up to 12 inches in diameter Cadillac Plast 
and 2 inch wall thickness. ‘‘Cadco’’ has high lustre qualities and is 


available in a variety of pearlescent colors. 


MAIL THIS COUPON 


pia astic TO THE NEAREST Gentlemen: Ple send me the following free booklets 


W es with Rigid Vinyl ] 7 Inch to Sq. Fx 


ny OFFICE )} 157 ays to Use Plastics Conversion T hie 

a fc ie intenance He wt “ sk wi th PI 
Name 

15111 Second Bivd., Detroit 3, Michigan 

727 Lake Street, Chicago 6, III. 

2305 Beverly Bivd., Los Angeles 57, Calif. 

Plastic Supply Co. Div., St. Louis 3, Mo. 
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with Low Pressure Die Closing unit 
on the 175T-4/6 oz. ''REED’’. 


Full automatic production molding is standard opera- 
tional procedure on the “‘REED” 175T-4/6 oz. injec- 


tion molding machine. 


An optional low pressure die closing unit protects 
molds against any possible damage — produces the 
intricate, 8-cavity shot of Eastman Kodak film spools 


(shown at left) , ona fully automatic, 20 second cycle. 


High volume production, close tolerance molding, like 
this, is another good reason why Eastman Kodak, like 


so many ‘‘more molders use ‘REEDS’ ”’ 


Eastman Kodak film 
spools 8-cavity shot 
molded on fully auto- 
matic, 20 second produc- 





FREE DEMONSTRATION & TEST SERVICE— 
REED-PRENTICE will production test your molds 


at the factory. Write for information. 
= 4 5 5 ee od 8 ed oe oo) - 5 


Worcester 4, Massachusetts 
Affiliate of Package Machinery Company 


BRANCH OFFICES: 75 West St., New York 6, N. Y.; 1213 West 3rd St., 
, Cleveland 13, Ohio; 4001 N. Elston Ave., Chicago 18, 

Illinois; 2842 W. Grand Blvd., Detroit 2, Michigan. 
REPRESENTATIVES: Houston — Steel G Machine Tool Sales Co.; Seattle & 
Spokane — Star Machinery Co.; Minneapolis — Chas. 

W. Stone Co.; Los Angeles—Western Molders Supply Co. 
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The DOP color standards 





those established by Eastman 


Before Eastman began production of dioctyl phthalate 
the accepted industry color standard was 300 APHA. 

The first Eastman specifications in 1948 called for pro- 
duction of a 100 APHA dioctyl phthalate. Then in 1950, 
and in 1954, to only 25. 


Eastman has led the way in the steady improvement 


this was lowered to 50... 


of DOP quality. New production and refining methods 


SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, Tenn.; New York—260 
Madison Ave.; Framingham, Mass.—65 Concord St.; Cincinnati—Carew Tower; Cleve- 
land—Terminal Tower Bldg.; Chicago—360 N. Michigan Ave.; Houston—412 Main St.; 
St. Lovis— Continental Bldg. West Coast: Wilson Meyer Co., San Francisco—333 Mont- 
gomery St.; Los Angeles—4800 District Blvd.; Portland—520 S. W. Sixth Ave.; 


City—73 S. Main St.; Seattle—821 Second Ave. 
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have produced in today’s Eastman DOP a truly high 
quality dioctyl phthalate whose combination of low 
color, low odor, low acidity, high heat stability and high 
ester content is unsurpassed. 

We invite you to test the high quality of Eastman DOP 
in your own laboratory or in your own formulations. 


Write for specifications and sample quantities. 


Eastman 
CHEMICAL PRODUCTS, INC. 


Salt Lake KINGSPORT, TENNESSEE 
subsidiary of EASTMAN KODAK COMPANY 





plastic 
extrusion 
dies and 
equipment 


designed, 


built, 

tested — 

for your 
specific needs 





CONSULT ROBBINS’ Technical Service for 
help on your plastic extrusion problems. 
We specialize in the design and 
manufacture of shop-tested dies, heavy 
duty equipme nt, accessories. Robbins 
engineers plan and supervise 
construction ol complete extrusion 


plants. Write today, no obligation 


never say die . . . say Robbins die! 


CUSTOM EXTRUSION DIES: 


Shop-tested dies, guaranteed for high 
production, built to your specific re- 
quirements .. . from monofilament to 
sheeting dies up to 60” wide. Also offset 
pipe dies for 19" to 6” pipe for extrusion 
of butyrate, polystyrene or elastomeri 
materials 


CONVEYOR UNITS: 


Sheeting conveyors with plain or per- 
forated belt to handle up to 84” ex- 
trusions. Take-off conveyors in 11° and 
20’ lengths with either 6” or 8” belt 
widths have built-in water tanks. Speeds 
range from 2 to 170 ft. per minute. 
Double conveyor take-off has Cap-Stat 
to increase Output up to 30°;% when 
dual orifice dies are used. 


PIPE PULL-OFF and COILING UNITS: 


Dual rollers on pull-off units prevent 
slippage. Bottom rollers run in water 
lor proper cooling of pipe from 14” to 
6” diameter. Full extruder capacity is 
possible with separate controls for each 
set of rollers. Coiling unit designed for 


neat, efficient coiling of pipe from ! 


to 3’ diameter. 


REFRIGERATED WATER TANK: 


To maintain accurate control of pipe 
dimensions, the refrigerated water tank 
has proved highly efficient. Sizing rings 
and holders easily attached. Mobility 
and adjustable height are a few of the 
desirable features of this unit. 


SHEET HAUL-OFF UNITS: 

Complete with superfinished rolls and 
a variable speed transmission. Drive is 
through heavy-duty worm gear which 
provides smooth tension on the extruded 
sheet. 


UTILITY SPOOL WINDERS: 


Winders designed for any diameter 
spools, with a speed range from 0 to 
200 ft. per minute. Adjustable tension 
and reversible automatic level wind are 
highly desirable features of the Robbins 
winder 


SHEET CUT-OFF AND PIPE SAWS 
— SHEARS— FORMING RACKS 


~ 
Ful parti ulars and specification n request. 
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PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 


“ALATHON,” “TEFLON,” “LUCITE.” 





10 Different Parts of “Zytel” 


N ylon Resin 


Reduce Production Costs of Movie Projector 


- 
: 


& 


2 


il 


The design of this Brownie Movie Projector utilizes ten different parts of Du Pont ‘Zytel”’ 
nylon resin. “Zytel” has excellent wearing characteristics, provides quiet operation and 
production economies. (Projector produced in the Camera Works plant of the Eastman 
Kodak Company, Rochester, New York.) 


Sprocket Guard—Fits 
around the combination 
feed and take-up 
sprocket. Its function is 
to guide and hold the 
film on the sprocket. 


—| 


Sleeve Bearings— These 
flanged sleeve bearings 
support the upper and 
lower reel spindles in the 
side frames, using five 
per projector. 


Liner (for Cam Follow- 
er Spring)—A piece of 
flat stock inserted be- 
tween the cam and the 
follower spring. Keeps 
wear and noise at a mini- 
mum. 





(a) ae 


Retainer (for ball bear- 
ings)—Annular piece 
with internal notches for 
spacing ball bearings on 
the cam hub. 


Pulleys—Grooved pul- 
leys for spring belts which 
drive take-up and rewind 
spindles. Two are used 
on each projector. 


**Zytel”’ is the new trade-mark for Du Pont nylon resin. 


Reel Spindies—These 
are stepped cylindrical 
parts molded to receive 
a spring-loaded ball de- 
tent. They hold the sup- 
ply and take-up reels. 


Pinion—A spur gear on 
the shutter shaft. The 
pinion meshes with large 
aluminum gear to trans- 
mit power to the sprock- 
et shaft of the projector 


Framing Knob—This 
rapidly injection molded 
grooved knob with an 
eccentric hub is used to 
adjust the claw pivot to 
frame the picture. 





Cam and Threading 
Knob—Grooved knob 
of “Zytel’’ nylon resin 
with a cam that operates 
the pulldown claw. 





Longer wear, quieter 
ope ‘ation with gears 
and cams of “Zytel”’ 


TEN different parts of Du Pont ‘‘Zytel” 
nylon resin are used in Eastman Kodak 
Company’s 8mm Brownie Movie Pro- 
jector. These parts were incorporated in 
the projector’s original design to take 
advantage of the unique combination of 
properties which ‘‘Zytel” offers. 

Production costs have been reduced 
by molding in “Zytel’ a single part 
which replaces an assembly of machined 
metal parts. Generally speaking, parts of 
**Zytel”’ nylon are specified where metals 
had been used for equivalent parts in 
other projectors. 


Less Wear, Less Noise 


Gears and cams molded of ‘‘Zytel’’ 
improve the wearing characteristics of 
these parts. This engineering material is 
also resilient—damps noise so the pro- 
jector operates more quietly. Certain 
moving parts of “‘Zytel”’, when oiled, re- 
tain this lubrication almost indefinitely. 
Total weight of the projector has been 
cut by using lightweight “‘Zytel” nylon 
resin. 

Evaluate Du Pont “‘Zytel”’ nylon resin 
in terms of your own product-design 
problems. How can ‘“‘Zytel” help you? 
By reducing wear of moving parts. By 
preventing a lubrication problem. 
“Zytel” will make your product lighter, 
quieter in operation, and more economi- 
cal to produce. 

We will be glad to send you informa- 
tion about “‘Zytel”—property data, ap- 
plications, molding techniques. Simply 
fill out the coupon on the back of this 
page and mail it today. 








Handie—Above is pictured the grooved carrying handle with “T”’ ends 
which anchor in slots in this movie projector. Du Pont “Zytel”’ nylon 
resin can be rapidly and economically fabricated into tough and long- 
lasting parts such as this handle. Projector manufactured by the Eastman 
Kodak Company of Rochester, New York. 
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PROPERTY AND APPLICATION DATA ON THESE 


VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
“ALATHON,” “TEFLON,” “LUCITE.” 


a 





Clipped on the golfer’s belt over his hip, this 
new “Putt-Pak” of Du Pont “Alathon” 
polyethylene resin makes a handy outside 
pocket for golf balls. Du Pont “‘Alathon”’ is 
used for this novelty item because it’s flexi- 
ble—yet retains enough stiffness to do the 
job and give long service. Another advan- 
tage: the rapid, economical fabricating tech- 
niques possible with “Alathon’’. (Manufac- 
tured by Plastic Enterprises Company, 
Cleveland, Ohio. Molder is R & K Tool and 
Die Company, Cleveland, Ohio.) 





These closed-type vessels, used for heavy 
liquids and solids, are made of Du Pont 
““Alathon” polyethlyene resin. They are of 
rigid construction, have heavy wall section, 
are durable, and resist most common cor- 
rosives. The bottles and jars have a I-quart, 
2-quart, I-gallon, 344-gallon and 5-gallon 
capacity; the safety jugs hold 144 and 34 
gallons and will support 20 and 50 pounds of 
contents, respectively. (Agilene bottles, jars, 
and safety jugs are manufactured by Ameri- 
can Agile Corporation, Bedford, Ohio.) 


Investigate Du Pont engineering materials 
in your product development programs 


One of the family of these versatile en- 
gineering materials is often a key fac- 
tor in product improvement or new 
design. 

The wide range of properties available 


with “‘Alathon”’* polyethylene resin, “‘Lu- 
cite’’* acrylic resin, ‘“‘Teflon’’* tetrafluo- 
roethylene resin, and “‘Zytel”’?t nylon 
resin are helping solve industrial design 
problems. 


NEED MORE INFORMATION? Clip the coupon for additional data on the 
properties and applications of these Du Pont engineering materials. 


E. I. DUPONT DE NEMOURS & CO. (iInc.) POLYCHEMICALS DEPARTMENT 
Room 303, Du Pont Building, Wilmington 98, Delaware. 


Please send me more information on the Du Pont engineering materials 
checked: [[] ‘‘Zytel’’; [[] ‘‘Alathon’’; [[] ‘‘Teflon’’; [] ‘‘Lucite”’. | am in- 


terested in evaluating these materials for: 


NAME 
COMPANY 
STREET 


POSITION 


CITY STATE 


TYPE OF BUSINESS 


*“Alathon", “Lucite”, “Teflon” are registered trade-marks of E. |. du Pont de Nemours & Co. (Inc.) 


f"Zytel” is the new trade-mark for Du Pont nylon resin. 
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Lifeboat radio uses corro- 
sion-resistant Du Pont 
TEFLON® for antenna post 


Now “Teflon” finds a new use as the 
antenna post on a two-way portable 
lifeboat radio. This radio has a housing 
of anodized aluminum and is buoyed up 
by encased air when in water. 
Conventional insulating materials 
tested for this antenna post failed for 
one reason or another. Some would chip 
and crack under the rough service this 
radio receives. Other materials deterio- 
rated from salt spray. Only ‘“*Teflon” had 
the dielectric properties, strength, and 
corrosion-resistance to do the job. 








This lifeboat radio uses an antenna post of 
Du Pont “Teflon” tetrafluoroethylene resin 
(circled) which resists salt-water corrosion 
and has strength enough to take rough 
handling without cracking. 


Close-up of antenna post of “*Teflon’’. Of all 
the insulating materials tested, only “Teflon” 
was satisfactory for this heavy-duty applica- 
tion. (Radio manufactured by Marine Di- 
vision, Mackay Radio & Telegraph Com- 
pany, New York City. Insulator of ‘*Teflon”’ 
made by Tri-point Manufacturing & De- 
veioping Company, Brooklyn, New York.) 
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Materials extruded include 
nylon, Kel-F, polystyrene, 
acetate, methacrylate, poly- 
ethylene, polyvinyl chloride 
and Formvar. 


MPM extruders, in all sizes, 
are in daily use in more 
than eighteen countries, out- 
side of the United States. 
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When the “show must go on” MPM 
extruders can be depended upon to 
maintain close tolerances, high out- 
put and uninterrupted production, 
week after week, after 
month, year after year. 


month 


The experience of countless ex- 
truders all over the world tells the 
story: MPM extruders are known 
to have the built-in endurance that 
insures production that is both 
continuous and profitable. 


MPM extruders, in all sizes, have 
screws, cylinders, die 
heads, hoppers, and other vital 
parts which are made of corrosion 
resistant through 
through. 


strainers, 


materials and 


And MPM extruders won't be 
outdated by the introduction of 
new plastic materials. Some models 
have as many as fifteen cooling 
zones ... all have internally heated 
or cooled screws. Proof of their 
versatility can be found in the fact 
that nearly all material manufac- 
turers use MPM’s for laboratory de- 
velopment work. 


Indications are that the demand 
for extruded products will grow for 
many years to come. Owners of 
MPM and = auxiliary 
equipment will be in the best posi- 
tion to meet this demand. Ask to- 
day for full data about an MPM 
extruder that will be your most de- 
pendable performer. 


extruders 


West Coast Representative 
4113 West Jefferson St. 
Los Angeles 16, Calif. 


© P ae pes A 
15 Union St., Lodi, N..J., U.S.A 
Cable Address: MODPLASEX 





MORE OUTPUT 
WITH LESS INPUT 


by dry blending with <mugne> 


i gs blending offers a number of advantages over the conventional method 
of vinyl compound preparation. The biggest of these is simplicity, 
whereby a heated blender does the work of four pieces of expensive equip- 


ment— Banbury, mill, chopper and granulator —required in the ‘‘wet blend” 
process. 





This simplified processing, in turn, means a smaller investment in equip- 
ment, lower power requirements and less maintenance plus considerable 
savings in time and handling. Moreover, a dry blended compound acquires 
a shorter heat history which translates into better physical properties and 
performance for the end product. 


In dry blending, much depends on the resin used. To achieve all the advan- 
tages possible, the resin must have the proper balance of blending and 
processing characteristics, without sacrifice of physical properties. Some 
resins give very dry, free-flowing blends which do not extrude or mold well. 
Others process well, but display poor flow. PLIovic EDB90V, however, 
exhibits the optimum balance of essential properties. 


PLIOVIC EDB9OV is a straight polyvinyl chloride, specifically designed and 
made for dry blending. Its particle size, shape and distribution is carefully 
controlled to give free flowing blends of excellent processability. Its physical 
properties are excellent and its electrical properties are such that it has 
been approved by Underwriters’ Laboratories as fully interchangeable with 
all other electrical grade, viny] resins. 


Find out for yourself how you can put in less time, 


money and effort yet take out more of a better CHEMICAL 
product by dry blending with PLIovic EDB90V. 


Full details, technical help and samples are GOoOo0oD raa7\') 
yours by writing to: yy 


Goodyear, Chemical Division, DIVISION 
Akron 16, Ohio 


Chemigum, Pliobond, Pliolite, Plio-Tuf, Pliovic—T. M.'s The Goodyear Tire & Rubber Company, Akron, Ohio 


The Finest Chemicals for Industry —CHEMIGUM - PLIOBOND - PLIOLITE - PLIO-TUF - PLIOVIC - WING-CHEMICALS 
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PLiovic...another quality product of Goodyear Chemical Division 
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AUTOMATICS 


THE KEY TO FASTER MORE ECONOMICAL PRODUCTION 


I5-25-50-75 & 100 


TON MODELS ow'srcciar conven 


WITH MAXIMUM FLEXIBILITY and... 


FASTEST CYCLE 





ALL INTERCHANGEABLE ON ANY... 


BAKER AUTOMATIC 


@ Highest speed cycle time. @Highest 400° per minute range closing @large heat exchanger with thermostatic 
@ Automatic feeding, Powder or Rope. speed maintained even on larger tonnage water control. 


@Cycles incorporated for all thermosetting models. 


@ Easily accessible outside pump. 


materials. @ Can be decelerated at any point in pressing @Semi Automatic operation with or without 


@ No flexible lines. stroke. 


All electrical controls are included as original equipment for all oper- 
ations, automatic feeding, automatic ejection, automatic flash clean 
out, de-gassing, deceleration, etc. You can switch from one powder to 
another, from one size feeder to another, and even to the new plastic 
rope feeder on any BAKER Machine—designed for MAXIMUM FLEX- 


IBILITY. 


WRITE PLASTIC 


inserts. 


These new, greatly improved machines, of heavier tonnages, plus 
attractive prices are the resuit of MOLDERS DEMANDS. Their require- 
ments for MAXIMUM FLEXIBILITY & FASTEST CYCLE necessary in 
today's highly competitive press operation were engineered and de- 
velo, 1d by BAKER BROTHERS, INC., Machine tool builders since 1875. 


PRESS DIVISION 


BAKER BROTHERS, INC., 1010 POST ST., TOLEDO 10, OHIO 
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Ave you atid with you. moulded plate pats 2 


Does your part have to fly in the air? 





and stand extreme temperature changes without 


cracking? Or is it buried in the ground-—- 


il Subject to alkalies and impact? Does it have 


water on the inside and air on the outside? 


Contain steam? Mor pass radar impulses? i, 


An electronic insulator? (i) Pum sand § or liquids? 
Or is it a bearing @% operating in acid? Or is 
it a "simple" knob Q® that just isn't supposed 
to fall off? 


If your problem isn't just price, but making your plastic parts 
perform a TROUBLE-FREE function in the field,--and in a way that does 
your brand-name proud——chances are we can be of some help to you. 
Others have found it so.Give us a try. 


We specialize exclusively in plunger,transfer, and compression 
mouldings of all thermosettings plastics, glass reinforced moulding 


compounds and fluorocarbons. And we're ready for your job now! 


Kurz-Kasch, Inc. * 1415 S. Broadway * Dayton 1, Ohio 
_ BRANCH SALES OFFICES: New York, Mt. Vernon MO 4-4866 @ 
Rochester, Hillside 4352 © Chicago, Merrimac 7-1830 © Detroit, 
Jordan 6-0743 @ Philadelphia, Hilltop 6-6472 ® Dallas, Logan 5234 


® Los Angeles, Richmond 7-5384 © St. Louis, Parkview 5-9577 ¢@ 


Sp ° Qj t ia Th < ti Plastics for 37 rau Atlanta, Exchange 0414 © Toronto, Riverdale 3511 


EXPORT OFFICE: 89 Broad St., New York City, Bowling Green 9-775] 
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MAKE THE MACHINES 


“THAT 00 THE JOB 


Peco Injection Moulding Machinery is now well established 
throughout the world as equipment in which the best engineering 
skill and experience are combined with the latest developments in 
plastic technology. 


A recent addition to the PECO range of machines for the plastics 
industry is the 2%” Universal Extrusion Machine which is illus- 
trated above. 


Illustrated literature is available on all PECO products and will be 
gladly sent on request. 


PECO MACHINERY SALES (Westminster) LTD. 
28, VICTORIA STREET LONDON, S.W. : ENGLAND 


Telephone: ABBey 1793/4/5 wee ns: PROFECTUS, SOWEST LOND JON Cables: PROFECTUS LONDON 
Reg. Office and Works 


THE PROJECTILE & ENGINEERING COMPANY LTD ACRE STREET, LONDON, S.W.8 








This brochure contains a wealth of 
technical and design data on the 
product groups described below. Ask 
for a free copy on your company’s 
letterhead. If vou will describe your 
reinforcement needs, we can include 


suitable recommendations. 


RAYBESTOS-MANHATTAN ANNOUNCES 


a unique line of basic materials for high and low pressure reinforced plastic laminates 


R/M PYROTEX® FELTS. Carded blends of all asbestos, or asbestos and organic, 
spinning grade fibers. One style, No. 9524, is reinforced with glass cloth. These felts 
provide outstanding physical properties—especially at elevated temperatures. 


R/M NOVABESTOS® PAPERS. Composed of highly purified long stable asbestos, or 
asbestos and glass fiber blends, in gages of .0025’’ to .025’’. Particularly useful for 
electrical applications, and as a cushion between glass fabrics in laminate. 


R/M ASBESTOS FABRICS. Specifically designed for reinforced plastics. Balanced 


weaves and absorbent yarns provide maximum physical properties in the laminate. 


RAYBESTOS-MANHATTAN, INC. 


ASBESTOS TEXTILE DIVISION, MANHEIM, PA. 


FACTORIES: Manheim, Pa. « Bridgeport. Conn. « No. Charleston, S.C. e¢ Passaic, NJ. « Neenah, Wis 
Crawfordsville, Ind. « Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC., Asbestos Textiles « Abrasive and Diamond Wheels « Packings « Brake Linings ¢ Brake Blocks « Clutch Facings 
Fan Belts e Radiator Hose « Rubber Covered Equipment « Industrial Rubber, Engineered Plastic, and Sintered Metal Products « Bowling Balls 
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~~ —RTLAS-OMETERS 


FADE-OMETERS . . . 
4 aos WEATHER-OMETERS . . . 
LAUNDER-OMETERS . . . 


are moving February 15, 1955, 

to the new Atlas Plant at 

4114 North Ravenswood Avenue, 
Chicago 13, Illinois 


This entire building will be occupied by Atlas Electric 
Devices Co. for the manufacturing, testing, and research 
work of Fade-Ometers, Weather-Ometers, Launder- 
Ometers, Atlas Scorch Testers, and the Atlas Accelerator. 
After February 15, 1955, address all communications to 
the new address. 


ATLAS ELECTRIC DEVICES CO. 


4114 N. Ravenswood Ave., Chicago 13, Illinois, U.S.A. 
Telephone EAstgate 7-4520 
Sales Representatives: 
Charlotte New York Philadelphia 
San Francisco Seattle Pawtucket 
Los Angeles Portland 
and other principal cities throughout the world. 
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H-P-Ms 
Give 
Radio 
Makers 
What 
They 
Want! 
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Molding table model radio cabinets on one of two new 
H-P-M 20 oz. machines at General Industries, Marysville, Ohio. 


Custom molders can’t kid radio manufacturers 
when it comes to quality injection molding. These 
molding problems are in every cabinet job... 
off-center sprues, grills, inserts, intricate cores, 
heavy bosses, close tolerance holes for dials 
and clocks, perfect color match, high luster 
finish, strength and elimination of flow lines. 


This new 20 oz. machine is the “hottest” 
production unit on the market. Completely new with 
plenty of daylight and stroke, large platens, large 
heating chamber, high speed injection. The 50 H.P. 
hydraulic unit, with sub-plate mounted valves, is 
extremely quiet. Weigh feeder is standard equip- 
ment. Write for complete details. 
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Yes, a radio cabinet is one of the injection 
molder’s toughest jobs! That’s why General 
Industries, Sylvania, Santay, General Electric 
and other leading cabinet makers use H-P-Ms. 
They have plenty of daylight and stroke for deep 
parts . . . extra plasticizing capacity . . . high 
speed injection...large platens to accommodate 
big molds. 


Write for Bulletin 5406 describing the largest 
and most comprehensive. group of injection ma- 
chines ever offered to the plastics industry. 


Presses for Every Pressure Processing Application 

















— Nitrocellulose for lacquers 
uses, 
Bleached linters 


7 


WORBLAITi. 


Papiermiihle - Bern 
Switzerland 
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Truly one of the "Seven Wonders” of the world, the statue of Zeus, 
father of the Gods, was located at Olympia. This breath-taking icon made 
of gold and ivory was many times larger than life-size. Built about 450 B.C. 


by the Greek sculptor Pheidias it was a crowning triumph of artistic achievement. 


Also quite an achievement, is Plenco’s wide range of quality-controlled 
phenolics. We feel that through constant research and proven 
ability we can help you achieve a solution to any 


plastic problem you might have. 


PLASTICS ENGINEERING COMPANY 


Sheboygan, Wisconsin 











Wherever toys and hobbycraft are sold you 
will find displayed Revell’s famous Miniature 
Masterpieces. Made of Celanese Acetate 
these scale replicas represent the finest in 


model design and construction. Mr. Henry 


Blankfort of Revell, Inc., Venice, California, 
has this to say about Acetate: ‘‘We use 


Celanese* Acetate because it permits the fin- 


est detail, so important in reproducing avu- 
thentic model kits.”’ 








the plastic known to be 





tough enough for toys... 
models... premiums 


Since the end of World War II, Acetate has been 
the acknowledged quality plastic for toys. Both 
' the toy and plastics industry know Acetate as 
the original high impact plastic, and that nothing 
has happened in plastics research—or improve- 
ments made in other toy plastics —to unseat 
Acetate from its acknowledged leadership in 
combining these toy-quality essentials: 


High impact strength 
Great all around durability 
Fine surface finish and permanence 


Excellent machinability without 
stress failures 


Good bond and cementability 
_ Freedom from unpleasant odors 





Mr. Toy Buyer write 
for your copy of this buy- 
ing guide to quality toys. 
Just ask for the Celanese 
Acetate Toy Honor Roll. 








a | 


To assist toy buyers and chain buying head- 
quarters in obtaining durable, play-safe plastic 
toys that can be promoted with confidence, we 
have prepared an HONOR ROLL OF ACETATE 
TOYS. This brochure is profusely illustrated 
with the quality toys of America’s leading toy 
manufacturers. Jt contains complete information 
about every toy: catalog number, size, retail 
price, etc., and can be used as a dependable 
buying guide by the retailer. 


If you are manufacturing toys and are using 
Acetate plastic, you are invited to submit them 
for listing in this Honor Roll. 


Celanese Corporation of America, Plastics Divi- 
sion, Dept. 101-C 290 Ferry Street, Newark 5, N. J. 
Canadian affiliate, Canadian Chemical Com- 
pany, Ltd., Montreal and Toronto. 


* 


PLASTICS 


*Reg. U.S. Pat. Off. 





Product IMPROVEMENT 
with the CORRECT 
PLASTICS 











Vornado Air Conditioner Front for 
: . a ee The O. A. Sutton Corporation 
Hobby H f i. = — 
nimi dicen nal Wichita 1, Kansas 
The Delphos Bending Company 
Delphos, Ohio 


,.. increases Sales Appeal and cuts Cost 


Hobby horses to air conditioners, it pays to keep your product up to the minute in 
plastics. New materials, modern techniques bring product improvements that increase 


rnoreee 


sales appeal and cut costs. 


Give your product the benefit of Amos experience and ingenuity .. . with full facilities 
for engineering your product correctly and carrying it through every step of specialized 


production: 


Product design... engineering... mold building... mold- 
ing with 4 to 300-ounce machine capacity... conveyorized 
assembly and finishing... vacuum plating... silk screen- 
ing... hot stamping... roller coating... printing... spray 
painting — all under one roof —no divided responsibility. 


No obligation—write, wire or phone your inquiry to: 


AMOS MOLDED PLASTICS - EDINBURG, INDIANA 


Offices: Chicago, Detroit, Philadelphia, Kansas City, Mo., Nashua, N. H. 


In Every Ingqustry... 
for Plastics applications.../ook tirst to Amos 
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A product of progress 


THROUGH INTEGRATION 


STARENE 


A VIRGIN POLYSTYRENE 


Fostarene is produced by an independent practical 
molder dedicated to present and future uses of 
polystyrene...backed by long, successful experience 


...tested and proven in injection molding production. 
FOSTARENE IS AVAILABLE IN PELLETS AND GRANULES. 


EXCLUSIVELY REPRESENTED BY: 
H. MUEHLSTEIN & CO.,INC.. co cast 42ND ST., NEW YORK 17.N. Y. 


BRANCH OFFICES: AKRON * CHICAGO e BOSTON e LOS ANGELES © MEMPHIS 


WAREHOUSES: AKRON ¢ CHICAGO « BOSTON e LOS ANGELES e JERSEY CITY 


Pesan PETROCHEMICAL Division FOSTER GRANT co., INC. vCeominster. mass 
A PIONEER IN PLASTICS FOR OVER THIRTY YEARS 
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Choose your biggest money-maker! 


a pie VY 


Camachine Model 26-7 
Especially equipped for handling 
slippery materials such as cello- 
phane. Three-point web control is 
provided through automatic con- 
stant tension unwind, driven feed 
rolls, and differential rewinding. 
Trim widths to 62”. Rewind rolls 
to 16” dia. Speeds to 450 fpm.* 


4 


4 


NEW CAMACHINE’ 











SLITTER-REWINDER 


. + for any type of film, foil, paper or fabric 
Converts quickly from score-cut to shear-cut or razor- 
type slitting. Features panel board control. Trim widths 
to 62”. Rewound rolls to 20” dia. Speeds to 2000 fpm.* 


STRETCHY... 





Camachine Model 26-R-7 


For stretchy materials such as 
polyethylene anid other light 
gauge films. Razor-type slitting 
elements may be quickly replaced 
or respaced. Features an integral 
electrically braked mill roll shaft. 
Trim widths to 62”. Rewound 
rolls to 1734,”. Speeds to 700 fpm. * 





To help select the right Camachine for economical production in 
your plant let us make a test run on your material producing rolls to 
your specifications. See your Cameron representative or write today. 


Don’t wind up with less than a 


Cameron Machine Company e 61 Poplar Street e Brooklyn 1, N. Y. 


TACKY... 
, 


\ . 
ae 
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Camachine Model 26-61PL 
For lightly tensioned rolls of ad- 
hesive coated materials and other 
papers, plastics, or textiles which 
tend towards excessive adhesion 
of plies in the finished rolls, espe- 
cially after long storage. Trim 
widths to 62”. Rewound rolls to 
3” dia. Speeds to 250 fpm.* 


* Speeds depend on characteristics 
of material, machine width, number 
of cuts and web tension. 


QMaALIUNE 
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From 
COMMONWEALTH a 
for YOU: 


i P 
Design r 


Engineering Ma 
Mold Construction ~~ 
Injection Molding “ 
Extrusion Y 
Hollow Molding 

Vacuum Plating ey 
Hot Stamping 

Printing 

Spray Painting 


momen - COMMONWEALTH PLASTICS can be “head” 


Finishing 
man for any and all of your plastic produc- 





tion. Top injection-molding capacity, and top 
plastics know-how let COMMONWEALTH take 
the whole design and production load off your 
shoulders! 


‘COMMONWEALTH /Wzsdics corr 


Pioneers in Plastics for Over 30 Years 


Fitchburg, Providence, New York GENERAL 102 ADAMS STREET 


mre’ ¢uesen Puerto Rico, Canada, England OFFICE LEOMINSTER, MASS., U.S.A. 
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Another Quality Chemical by General Tire 


Vinyl Resin 
Dedicated to Quality 


Vygen* is more than just the name of another polyvinyl 
chloride resin. It is the reflection of the General Tire kind 
of quality . . . that which stems from the policy that no 
product is released to industry until it's “right and ready. 


Our ultra-modern new plant at Ashtabula will soon 
become a quantity source for Vygen. You'll be able to buy 
a Vinyl resin of consistent high quality backed by modern 
instrumentation, rigorous quality control, and production- 
testing in actual fabricating equipment. 


Cheating Lhognetd Ihrough Chemittyy 


General Tire also produces... 
Kure-Blend MT® (Latex-Compounded Masterbatch) ¢ Gen-Flo* (Paint Latex) 
Gen-Tac* (Vinyl Pyridine Latex) ¢ Ko-Blend® (insoluble Sulfur Masterbatch) 
© Glykon* (Polyester Resin) © Polystop® (GRS Shortstop) 


*T. M. G. T. & R. Co, 
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PRINTS in one Op 


The amazing new Laminator-Embosser that laminates without adhesives 
_.,embosses and prints In the same operation. 


Completely flexible, the machine performs all three functions on all 
plastic films. \t laminates stretch back or drills and valley prints to 
closest tolerances. Compact, costing 4 fraction of the price of 
mammoth equipment usually performing these jobs, it is especially 
practical on short runs. 


\f your operation can benefit by fast, flexible equipment at consider- 
ably lower outlay and upkeep, 're invited to see the new Lembo 
Laminator-Embosser in action. We will be happy to make experimental 


runs for you. Just write or phone | Ambert-5-5999. 
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does man use color 


DECORATION FOR PLASTIC TOYS 


In performing their decorative function, colors — pigments — are attrac- 
tive, set a mood. Plastic toy manufacturers delight children by incorpo- 


rating pigments into the resins which they mold into exciting playthings. 


Acheson supplies plastics fabricators with predispersed color for easy 
handling, greater tinting strength and streak elimination. There is an art 
to proper dispersion which Acheson has mastered in 50 years of operation. 


May we put this skill to work for you. 


Acheson Dispersed Pigments Co., 2250 E. Ontario St., Philadelphia 34, Pa. 
West Coast Distributor: The B. E. Dougherty Co., Los Angeles 21, Calif. 


In Europe: Acheson Colloids Limited, Slough, England 


ACHESON DISPERSED PIGMENTS CO. 


a unit of Acheson Industries, Inc. 


DISPERSIONS FOR THE PLASTICS AND PRINTING INK INDUSTRIES 
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for TOUGH molding To) ee 


METASAP* STEARATES deliver easier mold release 


When you have a tricky molding problem... when you're 
deep drawing or producing large pieces, Metasap Stearates 
in the molding compound provide outstanding lubrication 
for easy ejection from the mold. 


Either incorporated into the molding compound or 
dusted onto mold surfaces Metasap Zine or Calcium 
Stearates give outstanding lubrication so that lower ejec- 
tion pressures are needed. Thus, you can expect increased 
output, fewer rejects, improved finished products and 
longer mold life. 


REG. U.S. PAT. OFF 


METASAP CHEMICAL COMPANY 


So specify compounds containing Metasap Stearates or 
incorporate them directly into your own molding com- 
pound. Metasap Technical Service will help you with the 
proper material and mixing procedure for your needs. 


...and to produce economical plastigels 


As a thickening agent for plastisols, Metasap provides 
a complete line of quality Stearates. We'll be glad to 
make available to you free experimental samples of Mag- 
nesium, Barium, Calcium and Aluminum Stearates. They 
are ready for immediate shipment now. 





Harrison, N. J. 


Chicago, Ill. * Boston, Mass. 
Cedartown, Ga. * Richmond, Calif. 
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HERE'S WHY PRODUCTION 
MOLDERS SPECIFY THE LEWIS 6 





HYDRA-LOCK®... the exclusive fast-operating 200- 
ton clamp that permits Model “6” to do the work 
of much larger machines. 


mera 


\ 
\ 
x 
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| 
vs 
SPECIAL DIE-LOCK DEVICE... another LEWIS ex- 


clusive, permits release of dies and clearing of 
jammed nozzle in 20 seconds. 


The LEWIS“6” injection molding machine is de- 
signed to mold large projected area parts formerly 
requiring larger, more expensive machines...to do 
the job faster, better and at lower cost. This versa- 
tile new machine is creating excellent case histories 
for volume production with minimum scrap. Intri- 
cate polystyrene parts weighing more than 7 ounces 
have been molded at rate of 2-1/2 shots per minute. 


THE LEWIS WELDING 
AND ENGINEERING 
CORPORATION 


11 INTERSTATE STREET * BEDFORD, OHIO 


6122-LW 
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COMPENSATING FEED MECHANISM ... that pro- 
vides continuous compensation between feed and 
injection while machine is operating. 


V 
TLEWIS 


i a>. 


Continual improvement... based on precision, 
safety and cost-conscious engineering... has made 
Model “6” one of the safest, most efficient molding 
machines available today. Its automatic cycle, 
powerful new clamping mechanism, high injection 
pressures, low cost operation and foolproof safety 
features are proving that the LEWIS “6” is the new 
champion among top-quality molding machines. 


FOR THE COMPLETE STORY ... including other out- 
standing LEWIS “6” features and specifications . 
write today for BULLETIN 102 


THE LEWIS WELDING & ENGINEERING CORP. 
11 INTERSTATE STREET + BEDFORD, OHIO 


Please send me a copy of BULLETIN 102. 


Name Title 





Company 





Street 





City 











Now you can supply polyester-glass fiber panels 


with specific flame resistance 


More and more of your customers 
will be asking for polyester-glass 
fiber panels to meet building code 
requirements that call for a definite 
flame spread rating... panels and 
sheets you can make with HETRON 


polyester. 


**Locked-in” fire resistance 


Structural panels, sheets, and other 


shapes made with HETRON are per- 
manently selt-extinguishing. Typical 
Trade Mark 


HOOkeR 
CHEMICALS 


flame spread ratings of 75 or less 
(compared with 100 for red oak) 
by independent laboratory tests, 
place HETRON-based panels in a 
bracket equivalent to the Building 
Officials Conference of America 
classification of “slow-burning.” Spe- 
cific flame resistance is permanently, 
chemically locked in. 

HETRON resins, in addition to their 
flame resistance, have high chemical 
resistance, low shrinkage on cure, 


excellent electrical properties, great 


-1905—Half a Century of Chemicals from the 
HOOKER ELECTROCHEMICAL COMPANY 


resistance to heat degradation, and 
low permeability to air and water 
vapor. 

They can be handled by standard 
techniques for curing, laminating, 
casting, and machining. 

Write for complete technical data 
sheets listing properties of the liquid 
resins, cured unfilled resins, and 
glass cloth laminates. They include 
general handling and curing recom- 
mendations and other useful infor- 
mation. 


Salt of the Earth—1955— 


18 FORTY-SEVENTH ST., NIAGARA FALLS, N. Y 





NIAGARA FALLS * TACOMA * MONTAGUE, MICH. * NEW YORK * CHICAGO * LOS ANGELES 
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Inside... Qutside... 
All around the car... 


PLEXIGLAS 


Molded Parts 


In more and more places on today’s cars, you'll find PLExIGLAs acrylic plastic molded 


parts. Tail light and back-up light lenses, front and rear medallions, instrument panels, 
parking light lenses, hood and steering wheel ornaments, hub cap inserts, sun visors, 
speedometer, radio, clock and gauge dials—all are being molded of PLexicLas for the 


1955 motor cars. 


Parts molded of PLExIGLAs have gem-like sparkle, rich color, resistance to breakage and 
heat, excellent dimensional stability and outstanding resistance to weather. We will be 


glad to send you a copy of our detailed brochure—‘Molding Powder Product Design.” 


CHEMICALS FOR INDUSTRY 








ROHM ¢ HAAS 
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Piexictas is a trade-mark, Ree. U.S. Pat. Off and in other 
principal countries of the Western Hemisphere WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


al countrie 
Canadian Distributor: Crystal Glass & Plastics, Ltd., 130 
Queen's Quay at Jarvis Street, Toronto, Ontario, Canada Representatives in principal foreign countries 
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Cutting Mills 
For Granulating All 
Injection Molding Compounds 


@ Quick disassembling and easy cleaning owing to 
perfect design and very simple construction 
Uncomplicated exchange of screen plates. 

Cutting blades easily accessible for adjustment 
Feeding of cords and skeins thru infinitely variable 
feed rolls 


Cooling down or carrying away of hot granulated 
materials or substances sensitive to heat by means 
of built in pneumatic conveying 








£5; ma, = 


To 


=> — CONDUX-WERK 
Herbert A. Merges KG 
WOLFGANG BEI HANAU 8 


Germany 


We are awaiting you at the Technical Fair in at the Chemical Engineering Exhibition and Congress 
Hannover in the time from 24 April to 3 May 1955 and in Frankfurt /M in the time from 14 to 22 May 1955 
in Hall 4, Stand 809 in Hall 2, Stand D 27-32, E 27-32 
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MUEHLSTEIN PLASTICS 


tein 





MUEHLSTEIN 
Vinyl 
Reprocessed 


Reground 


Film and Sheeting 


MUEHLSTEin 
Cellulosic, 
and Aer Ylics 


Acetate 
6 


Butyrate 


Cutting Scrap 


. 
EIHYI-Celiulose 


Misc. General Purpose 


7 
Acrylic Moldin 
low Cost Extenders 9 


Pp 
and Shees Sean 





als 


“’ MUEHLSTEIN 
POLYSTYRENE 


Call on Muehlstein for the best 
deal in Polystyrene. We reprocess it 
. +. custom color it... and regrind it 
to your specification. In addition, we 
buy and sell all grades of general purpose 
Polystyrene. Our modern laboratories and 
plant facilities assure you top quality 
reprocessed colors including custom coloring. If 
you have a special problem, take advantage of our 
knowledge, technical “know-how” and our up-to-date 
laboratories today. 


NOTE: We offer top prices for distressed inventories of molded parts, 
purgings and all thermoplastic materials. 


WE BUY, SELL AND CUSTOM REPROCESS 


“MUEHLSTEIN << 


60 EAST 42nd STREET, NEW YORK 17, N Y¥ 


REGIONAL OFFICES: Akron - Chicago - Boston - Los Angeles - London - Toronto WAREHOUSES: Akron - Chicago - Boston + LosAngeles - Jersey City 
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* 


designed with 
experience gained 
from 250,000 
production hours 
last year on 


Auto-Vac machines 


CW 


New Completely Automatic Cycle — Operator simply loads 
plastic sheet and removes finished parts. 

New High Pressure Drape — Only Auto-Vac’s patented Syn- 
chronized Toggle Drape means accurate and steady 
production. 

New Revolutionary Clamp Frame — Completely adjustable 
clamp frame can be changed for a new product in 
42 minutes — No parts to make. 

New Fast Heater — Auto-Vac’s Super Uniform Heater gives 
faster overall cycles with low power consumption. 


* New Ultra Safety Features — Completely guarded front and 


sides — Two handed starting buttons keeps operator’s 
hands safe. 


* New Micro Second Control — Fine accurate controls allow 


over 16 different plastics to be molded with simple 
adjustment. 





Check AUTO-VAC’S 


Winning Combination 


Good Machinery — Trained personnel and reliable 


guidance — Auto-Vac trains your personnel at its 


plant and helps you set up your projects — Auto-Vac 


research keeps you abreast of the latest advances in 


vacuum forming materials and techniques. 


Write today for Bulletin No. 55 
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See Miller Bulletins A-105K (Air) and H-104K (Hydraulic) for Complete - 
Dimensions and Engineering Data on these “‘in-stock”’ sizes and other Custom 
Miller Cylinders in bores up to 20” and strokes up to 22 feet. 


Air “Hi, 2000 psi Hydraulic Cylinders. | aso — H50—Tie Rods not 
Are Shown In Red On Drawings. extended beyond nuts. 
MOUNTING HOLES MOUNTING HOLES AS1 & H51—Tie Rods ex- 
—_ = tended both ends (shown). 
AS2 & H52—Tie Rods ex- 
tended. Cap End only. 

° e}. e AS3 & HS53—Tie Rods Ex- 
» TILL a tended. Rod End only. 

7 A6é1 and H61 A62 and H62 A63—8” Bore only A64—8” Bore only AS4 & H54—Two Tie Rods 
Flange Mounting on Rod End | Flange Mounting on Cap End Flange Mounting on Rod End | Flange Mounting on Cap End extended at both ends. 





















































j 


H65—Hydraulic Only | H66—Hydraulic Only A72 and H72 A74 and H74 A77 and H77 
Flange Mounting on Rod End | Flange Mounting on Cap End Side Lug Mounting Side Flush Mounting Side or Foot Mounting 





is, 


p——-—________.. — 1 
































A81 and trunnion Mounting | A82 and Trunnion Mounting | A83 and pmo i sag A84 and H84 A86 and H86 
H81 on Rod End H82 on Cap End H83 ie aie dia Pivot Mounting Pivot Mounting 
‘A” and “HH” Models 


. 
Dia, ferences? ““EN=-STOCK’’ STROKES Gin inches) 
82, 84 and 86 with 


7 Cushioned 
58 K-20 Ty ey ra ss . = strokes over 18" require 
stop tubes 


Cushioned 5|617| 8] 9} 10} 11 14116 Column strength re- 


Non-Cush. 1 quires larger diameter 


K-20 
piston rods for the fol 


7 20 Cushioned 

Ke- ? lowing 
———. Hy Air Cylinder Models 

%-16 


Sutones u A82, 84, and 86 with 

Non-Cush. strokes inside orea (1), 

3, 16 Cushioned 11 when operated ot 100 
oui Non-Cush. psi and over; 

- All hydraulic models 

%-16 eee u with strokes inside 

Non-Cush. 1 | area (2) and Models 

1 14 Cushioned H82, 84, and 86 with 

a Non-Cush. strokes in area (4), 

1-14 Cushioned when — at 2000 
- ‘ psi and over; 

a + Models H82, 84 and 86 

7, 3 with strokes inside 

Ao-20 Non-Cush. =~ area (3), when oper 

, Cushioned r ated at 1000 psi and 

%-16 over. 


Non-Cush. Depending upon Trun- 
%-16 Cushioned nion Pin location, “A” 
” Non-Cush and “H” Models 83 with 

Cushioned standard diameter piston 
1-14 

Cushioned - 84 and 86 
yy. 
1%-12 Fvon.c 7 11 See Miller File #251 
Cushioned 617 111 14116] 1 for oversize piston rod 
1%-12 
7 


o-rcrarac<:z 


Non-Cush. r a oes ton alee 
4 and stop tube require- 
Non-Cush. 4|5)6 8 10/11/12 | 14/16 | 184 20 | 22} 24/ 28] 32 onente. 


(4) 3) 
Immediate Delivery on the following Miller 25 to T’Ratio Boosters (80 psi air input pro- 
BOOSTERS duces 2000 psi hydraulic oil output): Model B4, 5” bore, 1” dia. ram, 6” and 12” strokes; 
IN STOCK Reciprocating Booster Model DA77-RBA8, 5” bore, 1” dia. ram, 6” stroke. Also Booster 
Tanks, 5” dia., 6” and 10” heights. 


Write For Catalog 
and Stock Price List 


2020 N. Hawthorne Ave., Melrose Park, Ill. 





merchandise 
at point-of-sale 


economize 
on shipping costs 


advertise 
in transit 


Write for free booklet— ‘How To Ship Heavy Products.” 
Hinde & Dauch, Sandusky, Ohio 


HINDE & DAUCH 


AUTHORITY ON PACKAGING 


12 FACTORIES © 40 SALES OFFICES 
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1955 Cadillac for 
your ’29 Ford? & 


21” pucture screen 
for your old 12”? 


Automatic Bendix for 
your old washboard ? 


It’s a new and 
completely different 
kind of offer! 





Whermatron 





will give a 


LIBERAL TRADE-IN ALLOWANCE on your present 
high frequency generators and presses! 


You’ve wanted newer or larger generators 
and presses, more automatic equipment for 
welding of plastic... But your present 
investment and the additional cash outlay 
needed was too big for your budget. 


NOW, Thermatron offers a plan where- 
by you can turn in your present high fre- 
quency sealing and heating equipment for 
a liberal allowance toward newer, larger 
units that increase production and cut 
costs! 





Large Thermatron P16 
Press and automatic turn- 
table used in conjunction 
with Thermatron electronic 
generator can be adjusted 
for up to 24 indexes per 
revolution 








Thermatron Division 





Thermatron Automatic 
Indexer used in conjunc- 
tion with Thermatron 
electronic generator, 
feeds, indexes and re- 
winds complete rolls of 
vinyl in one automatic 
operation 








Many other models 
available. 


Plastic sealing 

Glue drying 
Reinforced fibre glass 
curing and asembly 
Plastisol curing 


.. And many other 


For complete information, applications 
write or telephone now to 
Department 92 


RADIO RECEPTOR COMPANY, INC. 


Thermatron 
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In Radio and Electronics Since 1922 


SALES OFFICES: 251 West 19th St., New York 11, N. Y. WAtkins 4-3633 
Chicago: 2753 West North Ave. 

Los Angeles: Electroseal Plastics Co, 130 North Juanita Ave 
Factories in Brooklyn, NY. 





millions of EYES are watching 


custom 
molded by 

















Taillights used to be just a legal require- 
ment. Designers, however, have come to 
realize that to night drivers they are the 
focal point of attention, and plan them not 
only for safety but as an integral and im- 
portant part of overall automobile design. 
Backup lights, a convenience to the driver 
and an added safety factor, are in ever 
increasing demand. 

Leading manufacturers have found in 
the ERIE Plastics Division a dependable 
source of supply for flawless molding of 
taillights and backup lights in clear-vision, 
shock-resistant plastic that brings their 
planning to sparkling realization. 

Regardless of your plastic needs—func- 
tional, decorative, or a combination of the 
two—bring your problems to ERIE, the pio- 
neer in custom injection molded plastics. 


ERIE PLASTICS DIVISION 


ERIE RESISTOR CORPORATION 
Main Offices and Factories: ERIE, PA. 
Manufacturing Subsidiaries 
HOLLY SPRINGS, MISSISSIPPI * LONDON, ENGLAND ¢ TRENTON, ONTARIO 
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e Glycol 


High boiling point, low volatility and good 
miscibility characterize Ethylene Glycol and Diethylene 
Glycol. Highest commercial purity—achieved by a 
direct oxidation process—characterizes Nitrogen 
Division Ethylene and Diethylene Glycols. 


Available in bulk from Orange, Texas, in 
4-, 6-, 8-, and 10,000-gallon tank cars or barges; 
L.C.L. shipments available in drums and tank trucks 
from Edgewater, N. J., New York, N. Y., Boston, 
Chicago, Los Angeles and other key industrial points. 


For help in adapting Glycols to your 
processes, call Nitrogen Division. An experienced 
technical service-representative will be pleased 
to work with you on your technical problems. 
For early production, act soon. Call or 

write today! 


NITROGEN DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


Hopewell, Va.* Ironton, Ohio* Orange, Tex. * Omaha, Neb. 
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FESTOONER 


A double-acting unit for handling vari- 


ous types of tire cord. It is used 
conjunction with high-speed 
precision calendering equip- 

ment to store fabric while 

the let-offs or windups are 
stopped for roll changes. 


in 


ADAMS4ON_ ONITED 


roy Vai). 
| Xox od 0) a4 
EQUIPMENT 


Adamson not only engineers and builds a complete line of standard and 
special calenders, but in addition can supply all types of Calendering 
Accessory Equipment required for the continuous processing of rubber or 
plastics. Where special equipment is needed, our engineers are available to 
work with you in the development, design and construction of the right 
machinery or process to meet your requirement. 

For over 60 years Adamson has pioneered in the advancement of rubber 
processing techniques, and today is a major supplier of equipment to manu- 
facturers of rubber and plastics products the world over. 

So keep in mind that whether it’s Calenders, Calender Accessory Equip- 
ment, or any other type of rubber or plastics processing machinery, our 
experience, abilities and manufacturing facilities are at your service. 




















SURFACE WINDUP UNITS 


Simple, conventional, drum-type windups for han- 
dling plastic film, plastic sheeting and coated fabrics. 








TURRET WINDUP 
A special, center-drive windup designed specifically to wind very thin 
plastic film under accurately controlled, minimum tension. Equipment 
includes Two-Mandrel Turret, Automatic Counter and Cutting Device. 











The $10 
Diamond 





Time was when a shifty-eyed character would sidle up to a likely 

buyer offering a “hot” diamond ring “‘worth five hundred bucks, 

I swear,” for a quick ten spot. The idea is so preposterous that any busi- 
nessman with a grain of intelligence wouldn’t give such an obvious 
con-man a second thought. 


The scene changes: The businessman is the same—smart, perceptive, 
alert. But look close and you'll detect a faint smirk on his face. 
Why? Because he’s just put over a deal. Imagine, three molders bid 
from $47,000 to $53,000 on the job, and this guy is willing to meet the 
same specifications for just thirty grand. 


Four months later: The smirk is gone. It’s been replaced by red- 
faced anger. The guy who took the job at $30,000, it turns out, 
wouldn’t have been able to do it even if he had got the order at twice the 
price. No know-how. No equipment. No working capital. No delivery. 


Now, the moral: A really clever buyer of plastics knows he has to 
pay for quality. And he is smart enough to deal with an experienced, 
well-equipped custom molder who’s reputation guarantees his ability. 
Boonton, we might add, is in this category. May we serve you? 


lam BOONTON MOLDING CO. 


BOONTON. NEW JERSEY 


LS 74 NEW YORK OFFICE —CHANIN BUILUING, 122 EAST 42NO STREET, OXFORD 7-0155 
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Gj lll | 
Lend FERRO 1. 


® Color Division: 4150 East S6th Street ¢ Cleveland 5, Ohio 


5309 S. District Blvd., Los Angeles 22, California © In Canada: Ferro Enamels (Canada) Ltd., Oakville, Ontario 


FREE! Booklets explaining Ferro Production 
Proved Techniques for coloring Polystyrene, 
Polyvinyl, Polyester Resins, Polyethylene, Nylon, 


and other plastics. Tell us the ones you need. 
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Vacuum metalizing? 


bol Ue T=) i aale) c-me-jale) 
per dollar with... 


NEW PROCESS Which is better— 


SYLVANIA 
TUNGSTEN 


COILS ana 
STRAND 


High-efficiency Sylvania tungsten 
source heater coils and strand wire 
were developed especially to give you 
top performance at minimum cost in 
any vacuum metalizing application. 


Every step in the manufacture of 
Sylvania vacuum-metalizing source 
heater materials is performed under 
exacting quality control in Sylvania’s 
own plants . . . from tungsten ore, to 
wire, to finished coils and strand. 
Special tungsten wire is coiled spe- 
cifically for vacuum metalizing to as- 
sure maximum service life as well as 
maximum evaporating capacity for 
your requirements. 


Sylvania offers you a wide selection 
of ready-made tungsten coils, in single 
or multiple strand . . . each designed 
for a specific metalizing job. If you 
prefer to form your own coils, you 
have a full range of wire diameters 
and types to choose from. 

If you have special application prob- 
lems, our engineers will gladly help 
you work them out. Write for your 
copy of “Sylvania Tungsten Filaments 
for Vacuum Metalizing.” 

SYLVANIA ELECTRIC Propucts INC. 
1740 Broadway, New York 19, N. Y. 
In Canada: Sylvania Electric (Canada) Ltd., 
University Tower Bldg., St. Catherine St., 
Montreal, P. Q. 





ae 


Le ae am om om oe oe os 


THIG ? 


Sylvania research has shown that, 
for the same relative cross section, 
coils of fewer strands and larger 
diameter last longer in service. 


OR THIS : ? 


Coils made of a large number of 
smaller strands are subject to 
excessive diameter reduction. . . 
give shorter service life. 
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Now Available 


from the principal producer of Succinic Compounds 


an interesting alkenvlsuccinic an hydride 


DODECENYLSUCCINIC 
ANHYDRIDE 





The unusual molecular structure of this bifunctional 
alkenylsuccinic anhydride, reacting as an unsaturated 
compound and an acid anhydride, should interest all 


who work with 


Vv Alkyd Resins 
~ Polyester Resins 


Plasticizers and Extenders for Resins, 
Rubber, Paints, Varnishes and Enamels 


Synthetic Lubricants 
Lube-Oil Additives 


Corrosion Preventives for Gasoline, Oils, 
Waxes, Paints and Varnishes 


~ etc., etc., etc. 


National Dodecenylsuccinic Anhydride is one more 
reactive chemical intermediate resulting from National 
Aniline Research on dicarboxylic anhydrides and re- 
lated organics. National has ample basic production 


and many years experience in Succinic Compounds. 








We invite inquiries from those whose work may lead 
to substantial additional use. WRITE FOR TECHNICAL BULLETIN I-8 
This 6-page bulletin gives physical properties, chemical 
NATIONAL ANILINE DIVISION reactions, suggested uses and literature references. 
ALLIED CHEMICAL & DYE CORPORATION * 
a 


nate 
4O RECTOR STREET, NEW YORK 6, W.Y. <€N> 
, Ihed 
hemical 


Boston Providence Philadelphia Chicago San Francisco 
Portiand, Ore Greensboro Charlotte Richmond Atlanta 
Los Angeles Columbus, Ga. New Orleans Chattanooga Toronto 
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UNIFORMITY 


Big Difference 


Makes The 
In 


Checking evenness of sliver 
with linear regularity tester. 
One of a series of laboratory 
controls throughout produc- 
tion toassure fabric uniformity 
in all Mt. Vernon-Woodberry 
products. 


Wt. Veruou-Woedberrg Mills 


TURNER HALSEY 


CcOMPAN Y 


Calli Acs 
oe uUiNy a Via 


Main Office: 40 Worth St., New York 


Branch Offices: Chicago * Atlanta 
Baltimore * Boston + Los Angeles 





FABRICS ENGINEERED 
TO FIT YOUR NEEDS 


Need adaptation of an existing 
fabric to your special purposes? 
Or creation of an entirely NEW 
fabric — cotton, synthetic or blend 
— to meet your specifications? 
Mt. Vernon-Woodberry’s staff 

of textile engineers is available 
on request to help you with 

your problems in development or 
application of industrial fabrics. 
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Nebraska Plastics’ “COZAD” Plastic Pipe and Irri- 

gation Tubing is being produced on this 312” 

electrically heated NRM. The firm, which entered 

the plastic pipe business unintentionally, is today a 
H national leader in the field. 


At NRM, we’re sure that balanced heat control, 
the quick-opening die-gate and corrosion-resistant 
cylinder construction are some of the NRM features 
which led officials of Nebraska Plastics, Inc. to the 
conclusions stated above. We’re sure, too, that 





they’re mighty important in profitable plastic ex- 
truding . . . but they’re only a few of the many 
reasons why it will pay you to check the NRM 
complete line before purchasing thermoplastic 
extruding equipment. Do it TODAY. 


A POSTCARD BRINGS FULL DETAILS, WITHOUT OBLIGATION 


General Offices and Engineering Laboratories, 47 West Exchange St., 


Akron 8, Ohio 
East: 384 Getty Ave., Clifton, N. J. 
West: S. M. Kipp, Box 441, Pasadena 18, Cal. 


Export: Omni Products Corporation, 460 Fourth Ave., 
New York 16, N. Y. 
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Specialized Bridgeport Techniques Result In Faster, More 
Economical Plastic Molding, Assembling And Finishing. 


Bridgeport speeds your products from press ing steps in assembly, finishing, spraying, dry- 
to shipping container in a matter of seconds. ing, and other secondary operations. Result: 
Special tools and techniques have been devel- better, faster, more economical plastic 


oped to cut ordinary time and labor consum- molding. Write today for full information. 


BRIDGEPORT MOULDED PRODUCTS, inc. 


BOX 3276, BARNUM STATION, BRIDGEPORT 5, CONN. 
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HEAT \ LIGHT 


HAR SHAW 
VINYL 
STABILIZERS 


for the vinyl plastic and 


coating industries 


Important additives for processing and 
stabilizing clear and opaque vinyls — 


CALENDERED FILMS AND SHEETS + EXTRUSIONS 


RIGIDS AND FLEXIBLE 


PLASTISOLS *« ORGANOSOLS + COATINGS 


BARIUM-CADMIUM 


Leading heat and light stabilizer 
for clear or opaque stock, an 
organic liquid complex containing 
no disadvantageous soapy com- 
ponent. Unequalled for stabiliz- 
ing against effects of sunlight or 
outdoor aging. 


CADMIUM 
2-V-4 


Leading combination of coprecip- 
itated laurates for outstanding 
performance, where lubricating 
advantages are required. Gen- 
erally 30% more effective than 
common barium-cadmium laurates. 


128-V-5 


Write for a Vinyl Stabilizer Check List that you 
may use to detail as much as possible your 
particular requirements. 


A practical stabilizing system will be suggested 
promptly, based on our experience with the 
various Vinyl Polymers and Copolymers and 
with the different Plasticizers, for your process- 
ing and product end-use requirements. 


THE HARSHAW CHEMICAL CO. 
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Best effects are attained for particular 
requirements by combining 2-V-4 or 
128-V-5 in a stabilizing system with 
one or more of the following three 
stabilizers. 


BARIUM 
1-V-4 


Compatible barium compound, minimum 
effect on viscosity. Permits processing at 
higher temperatures. 


ORGANIC 
8-V-1 


Chelating agent, more than two times as 
effective as common organic phosphites. 
inactivates harmful by-products to boost 
stability. Contributes to top clarity. 


CADMIUM 
22-V-1 


For clear rigids or opaque. Stabilizes un- 
plasticized resin efficiently and economi- 
cally, with minimum effect on physical 
properties of product. Used with organic 
7-V-4, 


CADMIUM 
28-V-2 


For rigids, opaque to translucent. Sta- 
bilizes unplasticized resin efficiently 
and economically, with minimum effect 
on physical properties of product. 





USI TO MARKET 


“PETROTHENE” * — polyethylene resins will be avail- 
able in April from the new unit now being constructed 
by National Petro-Chemicals Corporation at Tuscola, 
Illinois. This completely integrated operation starts with 


natural gas as the source of ethane which is converted 


into ethylene in the world’s largest petrochemical plant. 


polyethylene 


FROM PETRO 


“PETROTHENE” will be available in all quantities from fifty 
pound bag to carload through the nation-wide sales facilities 
of U. S. Industrial Chemicals Co. and will be warehoused 
at strategic locations for prompt delivery to processors. 
“PETROTHENE” will be available in grades specifically 
designed for use in film, bottles, pipe and injection molding. 


A new booklet on ‘“’PETROTHENE” will be available shortly. 


* Application has been filed in the U.S. Patent Office for 
registration of "PETROTHENE" as the Trade Mark for 
polyethylene resins produced by National Petro-Chemicals 
Corporation, a joint enterprise of National Distillers Products 


Corporation and the Panhandle Eastern Pipeline Company. 


DUSTRIAL CHEMICALS CO. 


Division of National Distillers Products Corporation 
99 Park Avenue, New York 16, N. Y. Branches in principal cities 
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SIMPLIFIED, IMPROVED method 


of producing plastic materials in granular form 


In this production setup, consisting of a Ban- 
bury* mixer installed over an extruder, the 
material mixed in the Banbury drops directly 
into the extruder. It is then discharged in ribbon 


BANBURY MIXER 




















/ . 




















EXTRUDER 








jes 


form on to a cooling conveyor and carried to 
a granulator. i 


COOLING CONVEYOR 
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Farrel - Birmingham 
extruders can be 
built for any ca- 
pacity and provide 
the ideal answer to 
full utilization of 
maximum Banbury 
output. 


Banbury* mixers, widely used in the pro- 
duction of plastics, produce uniformly mixed 
stocks. They are made in a range of standard 


sizes to suit 
The highly efficient processing system blueprinted here, 
has been installed by a number of large chemical com- 
panies to process plastics in preparation for granulation. 


Operation is from a central control panel, and a con- 
tinuous, even flow of production is maintained at all 
times by automatic cycle control of the Banbury* mixer, 
with extruder feed regulated to suit the cycle. The 
material is mixed and blended in the Banbury, and then 
delivered in chunk form to the extruder, where the 
stock is further worked by screw action under close 
temperature control. An air-operated ram in the hopper 
automatically provides constant feed to the screw. A 
continuous strip is extruded from the die head through 
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any 


-Ciimingham 


capacity 


requirements. 


a water bath to a conveyor, where the material is further 
cooled on its way to the granulator. 


Another application for this production setup is for 
the reclaiming of vinyl scrap. The scrap is mixed and 
blended in the Banbury, then discharged into the ex- 
truder, where it is strained and extruded in strip form 
for subsequent cooling and granulation. 


Send for further information. 


FARREL-BIRMINGHAM COMPANY, 
ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Akron, Chicago, 
Los Angeles, Houston 


INC. 


*Trade-mark 
FB-941 
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Hind the Newest Answer to 


@eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 
. 


CORROSION 


eeeeeeeeee ee eee eee eee eeeeeeeeeeeeeeeaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


ONTROL 


in this 20-page KEL-F’ ; 


Dispersions Manual 


Learn how you can get the advan- 
tages of KEL-F fluorocarbon plas- 
tic: corrosion and heat resistance, 
anti-adhesion, abrasive resistance, 


excellent electrical properties, 


moisture resistance Ly OG) 


dispersion coating, 

for application by 
spraying, dipping 

or spreading 


Spa | am interested in Dispersion Coating Applications for: 


trailer tanks calendering rolls 


KELLOGG sender 
' ' tankcars orming dies 
Ww storage tanks guide rolls 











mattress molds 


THE M. W. KELLOGG COMPANY 
Chemical Manufacturing Division 


P. O. Box 469, Jersey City 3, N. J. 


Please send me my copy of the new Kellogg Manual 
Application Techniques for KEL-F® Fluorocarbon Poly 


mer Dispersions 

Name 

Title 

Company 

Address —_ 


City 


pipe lines 
pumps 
mixers 
valves 
flowmeters 


reactors 


| shipping containers 


waste neutralizers 


agitators 


Other applications (please list) 





State 





tire molds 

ribbon blenders 

cone blenders 

hoppers 

casting molds 

coated glass tape 
miniaturized stators 
distribution transformers 


miniaturized relays 
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OPERATIONAL REPORT: 


“ONLY 7/10 OF 1% REJECTS 
ON PRODUCTION RUN” * 








Unsolicited reports like this .. . coming from field installations of internationally- 
famous BIPEL Horizontal Hydraulic Pelleters prove that these precision-built units are unmatched in perform- 
ance and economy .. . anywhere! Just since their first public showing last June, installations are producing in 
key areas in 10 states! If you're investing in preformers, don’t overlook the built-in features of the BIPEL, the 


service behind it. and the experience and integrity of the manufacturer. Write for illustrated booklet and prices. 





Features: Uniform Density . . . die rides free during compression, allowing equivalent pressure on both 
punches. This, plus accurate hydraulic loading, insures constant uniform density. Preforms Most Powders. . 
main ram compresses powder only, with steady squeeze, not mechanical blow. Complete control for amount 
of “dwell” or pressure desired. Double pressing arrangement available to allow for escape of air in preforming 
difficult powders. Damage-proof Operation . . . no moving parts come between punches. Clean, Quiet. . . 
fills from within hopper for dust-free, quiet operation; can be cleaned in minutes between runs. Labor Saving 
. .. finished preforms are so strongly made that they may be discharged into tote boxes or drums unattended. 
One operator can easily supervise several units. 

No Powder Loss . . . all powder is pelleted; no 


: , maximum pressure 12 tons 35% 70+ 
spillage. Higher Production Rate .. . from multiple , a oe 


punch sets; punches for special shapes available. maximum strokes 
per hour 


BIPEL PRESSES 
Perfect companion to the 
encanta Se —- —_ Bipel Pelleter the semi- 
- ‘ : veal , . * .2—1.2 oz. 3.7—8.1 oz. 8.3—18 ox. automatic BI PEL “Auto 
iently for instant settings. Service . . . all normal typical pellet weight | (114" dia.) (3” die.) (4%4" die.) Control’ Compression 
replacement parts in stock in U.S.A. for i iz duce any conceivable mold 
P ; pe . é U r immediate *based on average powder density of .35 ozs. per cubic inch ing cycle at the touch of a 
shipment if needed. Electricals to suit. ay Boge F 
range of pressures: 20 to 
340 tons. Write for complete 
details. 


® * rd a 4 
efhis is P, j if i B.1.P. ENGINEERING, LTD. RALPH B. SYMONS 


Streetly Works, Sutton Coldfield, England ASSOCIATES, INC. 


3571 MAIN ROAD 
TIVERTON, R. I. 


, 2600 1500 850 
Controls of all operating variables located conven- 





is a Registered Trade Mark World patents granted or pending 

















NOBODY HAS AS MUCH EXPERIENCE 
AT MOLDING POLYETHYLENE AS 


| Tupper Seals are air and 
ER & sip liquid-tight flexible covers. 
The famous Pour All and 

er Por Top covers are designed 

for easy dispensing. They 


are made in sizes to fit all 


Tupperware containers. 


The logical molder for you to consult regarding that 
product or package of yours which is to be made of 


polyethylene is Tupper. Tupper has done more than , : 
any other molder to make molded polyethylene a f 





practical reality. 
Aside from having designed, patented, and pro- ter Fy) 


moted successful seals, closures, and dispensers for 1 
polyethylene containers, the Tupper Corporation 

has vast experience in every phase of polyethylene 

packaging and polyethylene injection molding. This 

experience will be of major importance in improving 

your product, in reducing your costs, when Tupper * 

goes to work for you. ot When equipped with Tup- 


Tupper’s combination of experience, technical per Seals, Tupper Canisters, 
Pp p 


ingenuity, and the most modern equipment is at 
your service for the custom molding of your product 


Sauce Dishes, Wonder 
Bowls, Cereal Bowls and 





Funnels in various sizes are 
in polyethylene. You can do no better than the best . the most versatile reusable 


...and the best at molding polyethylene is Tupper! containers you have ever 
. seen. 


TUPPER / ot 


raves, iil 


, nts and 
ond foreig® an and 
9 United States ms trademarks 


5 
About | for, yfacture of the 


TUPPER, CORPORATION [2 scission ot ead 


Manufacturers of — CONSUMER, INDUSTRIAL, = yorious tY 
PACKAGING AND SCIENTIFIC PRODUCTS ucts. UYnavthor! -_ 
atents 
Factories, Laboratories and Sales Offices. Tupper P 
Farnumsvilie, Mass., Blackstone, Mass. . 
Orlando, Fia., Montreal, P. Q. 


Showrooms: 225 Fifth Ave., N. Y. C. 
Address All Communications To: Dept. M-3 
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Compressing 200000 square feet into 60 


You’re looking at a giant titanium plant in miniature—as set up in the Glidden Laboratories 


in Baltimore. It is a small-scale “plant” that transforms jet black titanium ore into gleaming 
white pigment. This hydrolysis process provides an accurate check on every shipment of 
titanium ore received by Glidden. 

It’s all part of the vigilant Glidden quality control program—established to assure you the 
finest in pigments of all types—ZOPAQUE Titanium Dioxides; CADMOLITH Reds and 
Yellows; SUNOLITH Lithopones. Write for detailed specifications today. 


THE GLIDDEN COMPANY 


Chemicals « Pigments « Metals Division 





Baltimore, Maryland © Collinsville, Illinois * Hammond, Indiana © Oakland, California 











The NEW 20 OUNCE LESTER 


has locking tounage aud mold area equal to most 
52 C“UCEe machines le Plunger advance circuit 


| Internally heated injection cylinder gives plasticizing to spare for faster cycles 





























| Precise heating with 4 zone pyrometer control 





Special purpose 


[ 35° daylight with 14” mold opening ae « gore 
circuits 

















, ' ilabl 
| Platen is 40” wide: 27%” between the beams vertically anenieten 











| Two point cushioned ejection (outside ejection optional) Can easily 


accommodate 
Platen guided at 4 corners on hardened steel gibs ' . weigh feeder 


























| Single hand crank mold height adjustment : / 





Enormous beam area without robbing 
platen space: 600 tons of pre-load clamping 














| Mold opens and closes in 3.12 seconds 








2 minute booster timer | 








Convenient control panel | 


50 HP motor | 











Construction 
te 3.1.6. 
standards 
optional 








Completely 
exposed 
hydraulics 























Open 
area 
makes 
mold 
mounting 
easy 








20-50% less 

floor space 
than 

ea competitive 

machines of 


COMPLETE SPECIFICATIONS ON REQUEST - . m 6 like size 





C£=8 TESTER INJECTION MOLDING MACHINES 


REPRESENTATIVES a ee 


New York Steven F.Krouvld Cincinnoti . . . Index Machinery Corp. Toronto,Canada . . ModernTool Works, Ltd. 
Detroit M.R. Tenenbaum losAngeles. . . SeaboardMachineryCo. Sydney, Australia . . . Scott & Holladay, Ltd. 
Chicago J.J. Schmidt SonFrancisco . . . . . ‘J. FraserRoe Japan . . . . Okura &Co.,New York, Inc. 
Cleveland Don Williams St. Louis, Milwaukee. . « A.B. Geers Stockholm, Sweden . . Aktiebolaget Servus 


Coral Gables . Morton Machinery Sales Providence . . . Sydney W. Lohman Basle, Switzerland . . Hermann Wolti 


distributed by LESTER-PHOENIX, INC., 2621-L CHURCH AVENUE e CLEVELAND 13, OHIO 
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THE Flew HIGH-IMPACT 
THERMOPLASTIC RESIN 


gives you a 
BETTER GRIP 


- 
for more business 
FOR p RODuctTs 
in the manufacture of HAS THese _ 


hand tool grips ~ Saw HANDLES 
SCREW pp, 


and handles... if SPRAY pe VER HANDLES 
so N Grips 
(DERIN 
SANDERS 


G GUNs 


CYCOLAC has everything it takes 

to manufacture quality hand-tool grips 
and handles. CYCOLAC is light and 
tough . . . colorful . warm to touch 


. Non-warping . non-crazing 


S AND 
KITCHEN yr ENS MOERS 
HAND PLANes 


ELECTRIC 
AL TEsr 
DRILL HANDigs ING Toots 


to solvents and oils and has excellent Use cyc 
C for all 
your 


electrical properties. °nd-Tool G,; 
PS and Hand 
les 


Listed are a few of the many, many 
practical uses of CYCOLAC. 


CYCOLAC — the one uniform resin that makes good products BETTER 


40 MARBON CHEMICAL 


Merbon Division of BORG - WARNER CORPORATION 


VU GARY, INDIANA 


MARBON ... Precision Resins for Precision Made Products 


March * 1955 





Tailor-Made 


Elastomeric Resins 


from Vhcokol 


Liquid Polymers and 


Liquid Epoxies for... 


The need for 100% reactive elastomeric liquid resins 
in many applications is being met by combinations 
of ‘Thiokol’ liquid polymers with liquid epoxies. These 
combinations cure to elastomeric resins and can easily 
be tailor-made for specific requirements. By simple 
variations in the ratios of components, a broad range 
of properties can be developed. 


“Thiokol’’-epoxy combinations display advantages unob- 
tainable with either material alone. 


The processing characteristics are similar to those of liquid 
epoxies with the following additional advantages: 


REDUCTION IN VISCOSITY + STABILIZED VISCOSITY AT HIGH TEMPERATURES 
LOWER EXOTHERMIC TEMPERATURE RISE « LOWER SHRINKAGE 
HIGH STRENGTH ROOM TEMPERATURE CURES + RELIEF OF RESIDUAL STRAINS 


The basic properties of the epoxy resins, such as high are substantially retained. Additional desirable properties 
strength, chemical inertness and dielectric characteristics of the following type are developed: 


HIGHER IMPACT STRENGTH + ‘IMPROVED TEMPERATURE CYCLING PROPERTIES 
MOISTURE AND GAS IMPERMEABILITY * HIGHER PEEL AND BEND STRENGTH 


“Thiokol’’-epoxy combinations are being used in an 
increasing number of potting, casting, laminating and 


adhesive applications. For information on the suitability 
of these new elastomer-resin combinations for your re- - 
quirements, write: 


SYNTHETIC RUBBERS e PLASTICIZERS e CHEMICALS e SOLID PROPELLANTS 








784 NORTH CLINTON AVE., TRENTON 7, N.J 





In Canada: Naugatuck Chemicals Division, 
Dominion Rubber Company, Elmira, Ontario 
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‘Windsor L7D 


Photographs by courtesy of Messrs. 
Wallington Weston, Frome, Somerset, England 


Offices and Works: Leatherhead Road e« South Chessington « Surrey « England 
Head Office: 49 Upper Brook Street @ London @ W1 ® England 


mee F J. STOKES MACHINE CO. PHILADELPHIA 20, PENNSYLVANIA 
meee ANAL A WILMOND CO. PLASTIC DIVISION 2488 DUFFERIN STREET TORONTO 
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far-infrared heat... precisely controlled 


solves problem of baking paint on plastic 


Baking painted designs and lettering on plastic investment, low operating and low maintenance 
compact cases presented a tough production prob- costs of the lightweight, portable, all-metal 
lem for this company. Too much heat blistered or Chromalox radiant heaters. 
melted the thermally sensitive plastic material. This problem-solution-result approach has en- 
Too little heat wouldn’t bake the paint properly. abled us to help many manufacturers produce 
Added complications were the various bright better, faster, at lower cost. 


‘010rTs i 4 , . ° 
colors involved Always available to you are our research, en- 


Four ‘‘color blind”’ Chromalox far-infrared radi- gineering, design and modern manufacturing facil- 
ant heaters, having a total installed capacity of ities. The world’s largest factory stock of indus- 
7200 watts, provided the answer. The heaters are trial electric heaters plus local stocks at strategic 
mounted lengthwise in pairs over the conveyor points. And a 33-city nationwide sales-engineer- 
belt. The long wave length far-infrared radiation ing service. 
heats all colors with practically equal speed .. . 
and with negligible reflection even from white 
surfaces. Input controllers for each pair measure 
out the exact degree of heat required. 


Let us know your problem for controlled heat 
and we'll go all out to help you find the right 
answer electrically. 


Results are rapid, uniform baking of the paint, 


regardless of the color. Stepped up production EDWIN L. WIEGAND COMPANY 


without damage to paint or plastic. Low initial 7503 Thomas Boulevard, Pittsburgh 8, Pa. 


Bie oe a electric heat for your oe 


[>= 
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Crosley 

West Bend Aluminum 
Du Pont 

I. B. M. 

Sylvania 

Pond's 

Revere Copper 
Jack & Heintz 
Hudnut 


Remington Rand Companies 


Westinghouse 


you can trust 
Lewyt 


Taylor Instument~ trust Norton ) 
Dixie Cup 
National Carbon 


R. C. A. 


Graflex 


Cory 


Norton Laboratories, Inc., Lockport, New York. 
Fine custom compression and injection molding 
Sales Offices: New York—175 Fifth Avenue: 
Chicago—5221 Kimbark Avenue: 
Cleveland—20605 Kings Highway: 
Detroit—3-167 General Motors Building 


NORTON . -&, 


COMPRESSION AND INJECTION MOLDING 
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INVESTIGATE fal MOSLO LINE BEFORE YOU BUY 
ANY PLASTIC MOLDING MACHINE 


% HIGH SPEED 


Here is your answer to high-speed injection molding at 
a low mold cost. The completely redesigned Moslo line 
comprises three models: the No. 73, the No. 75. and the 
No. 80. Each is revolutionary in design—outstanding 
in performance. These machines are setting new and 
higher standards of quality production for many types 
of molding operations. They have the effective controls. 
rugged construction, reliability and speed that make 
profitable production possible, year after year. in all 
lines of the plastic molding industry. Savings extend to 
materials and mold cost as well as productive time. 





%& COMPLETELY AUTOMATIC 


% HYDRAULIC OPERATED 


\ unique feature of the Moslo line is a simple and ef- 
fective hydraulic system. All hydraulic valves are 
mounted on a convenient hydraulic manifold which 
eliminates 60°¢ of the pipe fittings normally used in an 
injection molding machine. It simplifies maintenance 
problems and eliminates many potential oil leaks. 


Before you buy any plastic molding machine, either 
fully automatic or hand operated. we urge you to in- 
vestigate the features of the Moslo line. We invite your 
inquiry—write for additional information. 





MODEL 73 








® 2 oz. injection capacity per shot 


e | | h 
MODEL 75 200 cycles per hour 


®@ 25 lbs. per hr. plus plasticizing capacity 
® Molds 20 square inches of area plus 








@ Material hopper capacity—40 Ibs. 
®@ Mold opening 6” 


® 3 o2. injection capacity per shot 


@ 740 cycles per hour 


@ 50 Ibs. per hr. plasticizing capacity 


@ Molds 40 square in. of area 
@ 50 Ibs. capacity of material hopper 


® Deep draw at high speeds 


- 
k machine 


and cycle to fit requ 


8 to 16 inches 


@ 4 plus oz. injection capacity per shot 
®@ 780 cycles per hour (dry run) 

@ 75 Ibs. per hr. plasticizing capacity 
® Molas 60 sq. inches of area 

®@ 60 Ibs. capacity of material hopper 
® Mold opening 8” 





MODEL 80 











MOSLO MACHINERY COMPANY 


2443 PROSPECT AVENUE 


e CLEVELAND 15, OHIO 
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: Flame Retardent...Non-Toxic 
Good Low Temperature Flex 


SANTICIZER 141 


FLAME RETARDENT 3 NON-TOXIC 


= 


SANTICIZER 141 has been fully 
approved by the Bureau of Animal 
Industry as a nontoxic plasticizer 
for use in vinyl products such as food 
containers, wrapping films, beverage 
tubing, packaging materials, etc., 
which are intended for contact with 
food items. 


LOW TEMPERATURE FLEX IS EQUIVALENT TO DOP 





b 
3 


50 p.h.r. DOP 35 p.h.r. DOP 
15 p.h.r. Santicizer 141 


I 
ae 
° 


S.P.1. FLAMMABILITY TEST on 2 films shows 
superior flame retardance of vinyl containing 
Santicizer 141 plasticizer. Enables vinyl gar- 
ment makers to comply with the 1954 Flam- 
mable Fabrics Act. Tricresyl Santicizer Dioetyl Santicizer 
IN ADDITION— Santicizer 141 offers the same 96 gry ce Phthalate 141 

2 40% PLASTICIZER FORMULATION 
low-temperature flex as DOP, plus improved -_—__ ——_—— 
light stability, superior stain and oil resistance, CHART SHOWS the flexibility Santi- 


and faster fusion and processing characteristics. cizer 141 imparts to food wrapping, 
Santicizer: Reg. U.S. Pat. Off. paper coating, sheeting and film. 


CENTIGRADE TEMPERATURE 
a ae te 
24248 











FAST DELIVERY. For delivery when you are in 
need, Monsanto has bulk shipping stations 
located in strategic cities from coast to coast. 


MONSANTO FOR MORE FACTS on Santicizer 141, write for 


technical Bulletin: Organic Chemicals Division, 
MONSANTO CHEMICAL COMPANY, Box 
478-K-1, St. Louis, Missouri. 


SERVING INDUSTRY WHICH SERVES MANKIND 
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ae Vale me eleli yi \hm ... designed 
Erie Encine & Mec. Co. 


PREFORM MACHINE. For 
making glass fiber pre- 
forms up to 100 sq. ft. In- 
cludes curing chamber for 
setting binder. Also avail- 
able in sizes from 8 sq. ft. 
to 700 sq. ft.—with or 
without self curing feature. 





MILLS FOR MIXING. 
22” x 60” shown. Avail- 
able in all sizes from 6” 


x 12” to 26” x 84”, 
ROVING CUTTER. 


For cutting glass 

rovings in varied Sar ; 

lengths for preform- r 60” x 42” Reinforced 

ing. Plastics Molding Press— 
236 tons. Down acting, 

fast traverse. Available 

in all sizes from 12” x 

12” to 84” x 144” and 

larger—either up or 

down acting. 




















42” x 42” SIDE PLATE PRESS 
a —1300 tons. Other sizes from 
20” x 20” upwards. 





51” x 123” LAMINATING 
PRESS—3300 tons. Custom > 
built to individual specifica- 
tions in any size. 





IDAILKG) ERIE ENGINE & MFG. CO. 
12th ST. & EAST AVE., ERIE, PA. 
Mills « Presses * Loaders « Lift Tables + Platens « Preform Machines * Roving Cutters 
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Now -You can dissolve high 
molecular weight polyvinyl chlorides 


Du Pont TETRAHYDROFURAN 
gives high solids content 
at practical working viscosities 


Tetrahydrofuran (THF) may be the key to a new 
or better selling product for you. 

Here’s an example. Adhesives made possible with 
THF have given manufacturers just what was needed 
to join PVC to PVC with a bond virtually as strong 
as the original materials. Result: new polyvinyl 
chloride products suchas multi-purpose bags; a faster, 
easier way of joining plastic pipe and a stronger, 
better line of toys. PHYSICAL PROPERTIES: 

Che unique solvent power and low boiling point leita Satetiai eka ta 
of THF are opening doors to many other new and Odor Ether-like 
. ‘ = y, ee " — = Molecular weight 72.10 
improved products. Fabric coatings, plastic sheet hamienenia ‘iocmene 
coatings, printing inks and lacquers are just a few. Boiling range 65-67°C 
ae ; 6°F. 
There will be many more. map Hee 

: - : (Tag closed cup 
If you think a powerful solvent for polyvinyl] chlo- Vapor pressure, mm Hg. at 

: I pols a 
rides and other vinyl resins may help you improve a in 
your product or build a new one, we will be glad to 65°C. 760 
send you more information about tetrahydrofuran. wapeteees enone ea 

Sd . i Soluble in most organic solvents. 
Just write: E. I. du Pont de Nemours & Co. (Inc.), 
‘ : ie . Du Pont can assure you prompt delivery of 
Electrochemicals Dept., Wilmington 98, Delaware. tetrahydrofuran in tank car quantities. 


Mail coupon for more information 





la 


DU PONT Please send me more in- E. I. du Pont de Nemours & Co. (Inc.) 
9 


formation on tetrahydro- Electrochemicals Department MP-3 


furan for use in the fol- Wilmington 98, Delaware 
RAN lowing applications: P 
Name 








Position 


aU PONT n 














Addr« ss 























on THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 
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REASONS 
WHY it 
pays to 


Fabricon’s modern testing laboratory 


.-,call 


FABRICON 


High Pressure Press for pe 
Yes... the 4 photographs tell their own story ... give concrete 
reasons why it pays to do business with Fabricon! It's a story 
of painstaking control in everything Fabricon does for you... 


e Laboratories for development of new products .. . for 
initial product testing ... and for constant checks of produc- 
tion material to make sure quality is maintained! 


High Pressure Presses duplicate and pre-test your produc- 
tion runs, assure minimum production troubles in your factory! 


Modern impregnating ovens deliver impregnated materials 
within rigid specifications from run to run. Fabricon also 
offers you complete slitting, sheeting and die-cutting 


facilities ... assuring you of lowest possible cost! 
One of several Fabricon impregnating ovens 


A variety of products for satisfied customers spell vital 
know-how and experience at your disposal! 


Large and small companies throughout the world have counted 
on Fabricon for over 14 years. Why not you? 


FABRICON PRODUCTS 


a Division of The Eagle-Picher Company 
1725 W. PLEASANT STREET e@ RIVER ROUGE, MICHIGAN 
impregnating » Coating « Fiberglass Molded Products 
A few of the many fibergiass-reinforced PLANTS LOCATED AT: RIVER ROUGE, MICHIGAN ¢ LOS ANGELES, CALIFORNIA 


plastic products produced by Fabricon 
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with ideas... 


You'll get ideas, too ... once you see 
what “Dutch Boy” 


Plasticizers do for vinyls. 


double-duty 


They’re the “Dutch Boy’s” newest 
idea ... first primary plasticizers pre- 
balanced at the factory for control 
over both low temperature flexibility 
and low volatility at the same time. 
In vinyl film, sheeting, extrusions, 
plastisols and organosols, formulated 
to premium standards, they reduce 


cost. 


Want outstanding low tem; 2ra- 
ture flexibility plus good low vola- 
tility? “Dutch Boy” NL F-41 will 
give it to you. NL F-41 also imparts 
excellent hand and drape, good 
heat- and light-stability, low water 
extraction. 

Want good low volatility while 
maintaining good low temperature 


flexibility? Use ‘“‘Dutch Boy” 
NL F-21. 


Want excellent low temperature 
flexibility balanced with good low 
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Three Double-Duty Primary Plasticizers 


THE NEW 
‘DUTCH BOY” 


PLASTICIZERS 





PRODUCT 


USED FOR — 





NL F-41 


Outstanding low temperature 
flexibility 
Good low volatility 





NL F-31 


Excellent low temperature 
flexibility 
Good low volatility 





NL F-21 


Good low temperature 
flexibility 
Good low volatility 








Four High-Purity Standard Plasticizers 








NL C-20 (Di-2-ethylhexyl Sebacate) 
NL A-10 (Dibutyl Phthalate) 

NL A-20 (Di-2-ethylhexy! Phthalate) 
NL A-30 (Di-isoocty! Phthalate) 








... this time, it’s 


double-duty plasticizers 


volatility at moderate cost? Try 
“Dutch Boy” NL F-31. 

Besides the three double-duty 
plasticizers, National Lead also 
makes four exceptionally pure, 
standard-type plasticizers. All seven 
conform to the high standards of 
the name you know for quality... 
“Dutch Boy.” 


A leader in stabilizers, too. 


Twelve “Dutch Boy” Stabilizers 
have found their place at the top in 
vinyl production . . . Normasal for 


vinyl flooring ...Tribase & Tribase E 


NATIONAL LEAD COMPANY 
New. York 6, N. Y. 


111 Broadway * 


for electrical insulations . . . Plumb- 
O-Sil C for brightly colored trans- 
lucent film ... Dyphos for opaque, 


outdoor products ... to name a few. 


By teaming up these twelve 
“Dutch Boy” Stabilizers with the 
seven new “Dutch Boy” Plasticizers, 
you get a hard-to-beat group of chem- 
icals. Write for detailed technical 


data ...on your letterhead, please. 


CHEMICALS 


Reg. U.S. Pat. OF. 


In Canada: CANADIAN TITANIUM PIGMENTS LIMITED 
630 Dorchester Street, West * Montreal 





























for iy, Saving fa 7 


AUTOMATIC wii 
60 «90 | ” i 
"$e W160] 9) 4 an 1@) SIZE 
MACHINE —— sme oe 
¢- = APM 40 40x40 
APM 60 60°’x€0” 
APM 90 60°x90 ; 
sun FOB Our Plant, CHICAGO sib 
+ 1 included ; 























Sensationally 
Priced $9480.00 4 
FOB Our Plant, CHICACO ~~! PATENTS 


Why You Should VACUUM FORM! PENDING 


Thousands of short runs (under 50.000 pieces) cannot afford the advantage of plastic due 
to costly molds. All these jobs can be vacuum formed with very small tooling charges. 


Many items require yearly models. Injection molds cannot be amortized, consequently 
again your customer must turn away from plastics. 


With vacuum forming you can run materials as thin as .005 (impossible injection jobs) or 
change thickness at will to suit your customer. 


Actual plastic models drawn over wood, clay or plaster molds can be submitted to your cus- 
tomer within 48 hours after initial inquiry. 


Displays and signs all have a short life, with yearly or earlier complete design changes. 
Vacuum forming is the only means to accomplish fast changes with inexpensive molds. 


BOOTHS 665 and 667 ABBOTT PLASTIC MACHINE CORP. 


National Packaging Sales Offices: 6322 North Clark Street, CHICAGO 26, ILLINOIS 


Exposition 
Chicago, April 18-21 For The Security Of Experience, Insist On ABBOTT 
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FOR 
“TOP DRAWER’ pre 


(HEYDEN) 
Ss E RV TY S E A N D A solid polymer of formaldehyde characterized by an 


extremely low water content, high assay, low reactivity, 
low solubility, and high melting point. Useful in syntheses 


UAL ] T Y requiring formaldehyde, which are prevented or inhibited 
zs 2 s by traces of water. 


CONTAINERS 


s fyde" Powd 
PARAFORMALDEHYDE Fiber drums, 250, 100, 50, 25 Ibs 
(HEYDEN) 
S Pp E Cc I F : A solid source of formaldehyde, for manu- CONTAINERS 


facturing synthetic resins and as a catalyst Paraformaldehyde U.S.P. X 
for cold-setting adhesives. Also used in (Powder, Medium Powder, 

HE YDEN 7 fungicides, deodorizers, and photographic Flo-Granular) 
a chemicals. Fiber drums, 250, 50, 25 Ibs. 


HEXAMETHY LENETETRAMINE 


(HEYDEN) 








Valuable to the synthetic resins industry in CONTAINERS 

the curing of resins. Used as a chemical Hexamethylenetetramine 
intermediate and as a hardening agent for Technical 

casein, glue and other proteins; as a rubber 7 ia greene cng tpg 
accelerator; for explosives; for fuel tablets; Powder Multiwoll paper bags, 
in medicinais. As an amine, it finds use as 50 Ibs.; Fiber drums, 100 Ibs. 


a neutralizing or deactivating agent. eee nae 


(Methenamine U.S.P. Powder or 


Granular) 
Fiber Drums, 100, 50 and 25 Ibs. 


(HEYDEN) 


CONTAINERS 
Widely used in the production of phenolic, urea, Formaldehyde Solution N.F. 


melamine and resorcinol resins; for converting Tonk car 72,000 Ibs. 
Tank truck 30,000 Ibs. 
Drums 475; 125; 90 Ibs. 
products. Increasingly important in manufacture Commevs . . 100 Ibs. 


casein, glue and other proteins into plastic 


of chemicals and fertilizers. Used in embalming 37% Formaldehyde— 
Methanol Free 

Tank cars 72,000 Ibs. 

in the leather, fur, paper and textile industries. Sek tontlie 30,000 Ibs. 


fluids, disinfectants, fumigants, deodorants, and 

















HEYDEN CHEMICAL CORPORATION 
342 Madison Avenue, New York 17,.N.Y. 
CHICAGO + CINCINNATI - DETROIT - PHILADELPHIA - PROVIDENCE - SAN FRANCISCO 








Fabric helps 


A nacon dea Giant fans expel 300,000 cu. ft. of air per minute from 


working areas through nylon fabric tubes 


clear the air — 


one mile down! 


In Anaconda’s Butte mine workings —a mile below the earth's 
surface — temperatures sometimes rise above 100° F 


Humidity may be 98%. Dust thickens and clings 


Coated fabric tubes are Anaconda’s answer to the 
ventilation problem, resulting in greater 
mine safety, more comfortable working 

conditions. Made of Wellington Sears 
filament nylon fabric coated with 
neoprene, these tubes carry 
dust-laden air to proper 


exhaust exits 


Their 

fabric must be 

flexible —it twists 

through corridors. It must be 

— trong to withstand abrasion. It must 
be light (14 oz. a sq. yd.) for easy movement 

It must resist the disintegrating forces of heat, humidity 

dust, mildew and acids. Wellington Sears is proud that its 


DuPont nylon fabrics will be installed in all Butte mine workings 


This fabric is only one of many types and constructions offered by 
Wellington Sears for coating and impregnation. Whether your need is the right 


fabric for neoprene, vinyl or rubber coating — you'll find your answer at Wellington Sears 
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Melling fon Sears 


A Subsidiary of gr Point Manufacturing Company 
! FIRST In Fabrics For Industry 


For Coated Materials, High and Low Pressure Laminates 
And Other Reinforced Plastic Products 


Wellington Sears Co., 65 Worth St., New York 13, N.Y. + Atlanta « Boston * Chicago « Dallas * Detroit» Los Angeles * Philadelphia * San Francisco ¢ St. Louis 
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“Kellering’’ makes easy work of 
producing this big, complex 
meehanite cavity-half of a fiber- 
glass mold. 


Photo courtesy of MPM Inc., 
Cleveland, Ohio 


This mold and force for a fiber- 
glass welder’s helmet, duplicated 
from full models, included a deep 
cavity with heavy stock removal. 


Photo courtesy of MPM Inc., 
Cleveland, Ohio 
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DIES and MOLDS 


“KELLERING” . . . tracer-controlled milling with Pratt & Whitney KELLER Machines 
. accurately duplicates the shape of any simple or complex master form. Molds and 

dies of every type are produced with greater speed, ease, economy and accuracy 

than possible by any other method; hand finishing is reduced to a minimum. 

Designed specifically for tracer-controlled milling, versatile 

P&W Keller Machines are rugged, dependable, relatively 

simple . . . and ready to take on any of your toughest jobs 

without requiring major adaptation. The complete Keller line 

includes models to accommodate practically every work size. 

Efficient production of plastic products starts with the dies 

and molds . . . and Keller Machines will get you off to a 

better start. For complete information, write now on your 

Company letterhead for your copy of Circular No. 490-3 

fully describing the Type BL Keller Machine. 





PRATT & WHITNEY PRODUCTS FOR THE PLASTICS INDUSTRY 
MACHINE TOOLS CUTTING TOOLS 


Jig Borers Kellerflex H.S. Steel and Taps and Dies (all types) 

Rotary Tables Carbide Burs Milling Cutters (all types) 

Jig Grinders Automatic Duplicating Machines End Mills 

Vertical Shapers A for Bottle Molds Keller Cutters and Tracers 

Toolroom Lathes and Accessories Reamers (all types) 

Keller (Tracer-controlled) Milling Vertical Die and Surface Grinders Drills and Counterbores 
Machines Cutter and Radius Grinders GAGES 

Kellerflex Flexible Shaft | Diaform Wheel Forming Precision Gage Blocks (Steel 
Machines and Accessories Attachments and Carbide) 


Standard Measuring Machines 


Supermicrometers 
Thread and Cylindrical Plug 


dR G 
Pratt «. WHitNey otal Ring Gees 


Electrolimit Height Gages 
Continuous Gages and Controls 


DIVISION NILES-BEMENT-POND COMPANY 
36 CHARTER OAK BOULEVARD 


WEST HARTFORD 1, CONNECTICUT, U.S.A. 
SINCE 1860 





MEIKI 


INJECTION 


NAOLDING 77 AAACHINE 


Hydraulic Straight 
Clamping 


Long Daylight 
Opening 


of 
114, 3,6 
and 12 oz. 
at 20,000 psi. 


Injection Pressure 


MEIKI CO., LTD. (Meiki Seisakusho, Ltd.) 


1-2 Chome, Shioiri-cho, Mizuho-Ku, 
Nagoya, Japan 


Me ZH tk 


Hydraulically Cushioned 


Nozzle Touching 


Lowest in 
Price 


Write today for 
6 Pages detailed 
Bulletin No. 208 


Sales Representatives: 
Nichimen Co., Inc. 
60 Beaver St., New York 4, N. Y. 
Tel.: Digby 4-0216-9 
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od Housekeeping 


All these products are made better 


with Koppers Polystyrene 


y) , . 
i OLYSTYRENE is the plastic that comes in all the bright, 
shiny colors of the rainbow—it’s tough and durable. You 
see it in your wife’s mixing bowls, tumblers and trays; in 
your childrens’ trucks, planes and dolls; in battery cases, air 
conditioner grilles, and radio cabinets and television masks. 
Koppers makes many different types of polystyrene includ- 
ing regular, modified and “Fibertuff” polystyrene. Your 
choice will depend on the function of your product. Choose 


y 
KOPPERS 
W 


* 
45 aoveanstn WS ® 


Corus, 


jaranteed by 


MEDICAL BLOOD SET—High heat resistance, light 
weight and resistance to breakage made Koppers 
Polystyrene right for use in this all-plastic blood 


and plasma infusion set 


TOMATO PACK—Koppers Polystyrene makes a fine 
packaging material for all types of products. Bright 
colors attract attention—transparent tops let cus 


tomers see product. 


TELEVISION TUBE MASK—Koppers Polystyrene can 
be molded to exact dimensions to frame television 


tubes. It transmits light and won't warp 


AIR CONDITIONER GRILLE—Many appliance manu 
facturers use Koppers Polystyrene for housings and 
grilles because the plastic is easy to mold, durable 
and attractive. 


WALL TILE—Polystyrene wall tile is popular be- 
cause it is easy to clean, easy to install, and 


comes in all the bright, gay colors housewives want 


BATTERY CASE — Tough, 


Polystyrene is used by many manufacturers to make 


heat resistant Koppers 


battery cases, vent plugs and other parts 


the right type of polystyrene and you can get combinations 
of such valuable properties as toughness, heat resistance, 
dimensional stability and low water absorption all at 
low cost. 

Chances are Koppers Polystyrene can improve your 
product or reduce production costs. Koppers engineers can 
give you technical assistance in selecting the proper poly- 


styrene for your product. Write to us for more information. 


KOPPERS COMPANY, INC., Chemical Division, Dept. MP-35, Pittsburgh 19, Pennsylvania 


OFFICES: NEW YORK + BOSTON : 
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Plastic parts for Ansco cameras are 
produced on this mold of Crucible 
CSM 2 by Sylvania Electric Products, 
Inc. The mold designer and builder 
was Alex Primas 


Intricate mold of 


CRUCIBLE CSM 2 


forms Ansco camera 
parts 


This intricate six-cavity mold of Crucible CSM 2 Crucible CSM 2 tool steel was chosen. 
mold steel produces small plastic parts for the Whether your application requires a mold 
flash holder of an Ansco camera. as complex as this one, or one of several tons, 
It's an exacting molding operation, for the you can rely on Crucible. For Crucible mold 
parts must be perfectly uniform and inter- steels are actually tool steels... produced in 
changeable. Success of the job depended upon a the country’s foremost tool steel mill. So check 
combination of excellent mold and part design. with your Crucible representative. He can tell 
skilful mold building and mold operation and you how Crucible CSM 2 fits your job, and see 


mold steel of the highest quality. That’s why that it’s shipped fast from local stocks. 


Visit us at Booth 350— Western Metal Show —Los Angeles — Mar. 28-Apr. 1 


|CRUCIBLE} first name in special purpose fot 
5A yoou of Ce stetmobing MOLD STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA - [QOL TEEL SALES - SYRACUSE. N. Y 








80 Modern Plastics 











Fact: there is no known shortcut to quality. Only painstaking 


workmanship, alert controls and the finest of ingredients add 

up to a universally accepted product. 

Don’t tell, but that’s the trade secret of the world-famed Parker “51” pen, 
known wherever men are literate, sold in the world’s 120 major markets. Used 
by kings and students, housewives and tycoons, “‘51’’ has become the 

world’s most-wanted (and most-imitated) pen. Fine finishing touch to this 


remarkable writing tool is its barrel made from ‘“‘Perspex”’ acrylic sheet. 


uJ re . . . 
“PERSPE: was chosen as a “51” plastic by Parker because it is 
tough and attractive. It is light-fast and unaffected by climatic conditions. 
‘Perspex’ is easy to work with and has excellent dimensional stability. 


Most certainly it can help build quality into your product too. 


6 9 ‘ Perspex’ is the registered trade mark 
for the acrylic sheet manufactured by 


Imperial Chemical Industries Ltd. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED 
Plastics Division, Black Fan Road, Welwyn Garden City, Herts., England. 
OP.4 U.S.A. enquiries to: ¥. B. Henriques Inc., 521 Fifth Av., New York 17, N.Y. 
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THIS HUGE )-TON PRESS in Aico’s efficient rein- 
forced plastics pressroom has the capacity to 
turn out parts 2’ x 4’ x 4’. 


GLASS FIBER PREFORMS offer exceptional 
strength for tote boxes, trays and containers. 
Reinforced plastics were specified for the large 
24” form because of light weight and dimen- 
sional stability. 


GLASS FIBER MAT MOLDINGS. Large circular 
piece is a cover for radar equipment. Complex 
shape required no hand work or punch press. 
This material offers ease of production, great 
strength plus transparency to electronic impulse. 


AICO’S complete facilities for 


Molded Reinforced Plastics 
work to improve YOUR product 


Aico... leader in the relatively new field of molded reintorced plas 
tics can play an important part in vour production program. With 
complete facilities to do the entire job from creative design and de 
velopment to final delivery deadlines Aico will lead the way to 
product improvement, quality refinement and reduced cost through 


. = . rics » o ‘ " 
the modern application of plastics. Many of America’s leading manu Sells Chaba: dn . ... demiiiiaiadameeaan 
. tells when to use Reinforced Plastics. Get 
Why not investigate the advantages it holds for vou? the facts . .. find out how the advantages of 
Molded Reinforced Plastics apply to your prod- 

ucts. Write for your free copy .. . today. 


facturers have benefited by the use of Aico molded reinforced plastics. 


All Your Plastic Needs ...0n the Spot 


AMERICAN ~S INSULATOR 


MOLD MAKING * COMPRESSION & INJECTION MOLDING COLD MOLDING * MOLDING OF REINFORCED PLASTICS 


NEW FREEDOM, PENNSYLVANIA 





MODERN 


T EVERY level of the Plastics Industry, 
from material maker to -molder, 
or fabricator, and at every level in every in 
try using plastics components, there t 
an uncertain and inquisitive exci 
cerning a new form of energy—n 
—directed toward plastics, . 

To a group of industries accust@ m 
use of heat and pressure in the Ge 
application of organic materials, 
of creation and/or adaptation by invig 
silent rays or particles is naturally” itin: 
The uncertainty is the result of much technice 
writing and very little lay presentation of es- 
tablished facts. The inquisitiveness is octca- 
sioned by worry that complete plants may be 
rendered obsolete or that great opportunities 
may be missed. 

When a national publication states, as a mag- 
azine in the building field did last September, 
that “massive doses of gamma radiation have 
been harnessed to make an ordinarily soft 
sheet of plastic stronger than the same thick- 
ness of today’s structural steel, and so resistant 
to heat that it could be used in the after- 
burners of jet engines,’ and when such wild 
statements are then retailed through the popu- 
lar press, 
rightly concerned. 


people interested in plastics are 
The simple facts are these: Nuclear energy 
is today an accepted tool for the transformation 
of one kind of plastic—polyethylene—from a 
thermoplastic to a thermoset polymer; it is a 
decidedly prospective tool for the polymeriza- 
tion of various existing monomers and the crea- 
tion of new types of polymers and copolymers. 
“nuclear energy” in the singu- 
Bombardment for 
transformation or for processing of plastics ma- 
terials may be by alpha particles, beta particles 
(electrons), gamma rays (like X-rays, pure 
electromagnetic energy), or neutrons—or com- 


Reference to 


lar is vastly misleading. 
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processor, 


PLASTICS 


binations of these types of nugtlear energy. The 
source. may~be.a nuclear Féactor, a shielded 


_ isotope, an eleetron generator, or an accelerator. 


In addition, nuclear materials, such as iso- 

and nuclear methods are currently being 

used. and are due to receive much greater use 

in wear testing, in the constant gaging of film 

thickness, and in other ways at quality control 
level. 

At the core of this excitement is an element 

Ratural secrecy on the part of the big chemi- 

l companies studying the polymerization pos- 


“Sibilities of nuclear processing. And at the pe- 


riphery is the uncertainty of the molder or 
processor. He is uncertain as to where he 
should begin his investigations, how much he 
should budget for a development program, 
what kind of equipment he should consider, 
what rental facilities may be/available to him— 
and whether er_not he should leave the whole 
matter in the hands of big and wealthy enter- 
prise. 

The editors of Mopern Piastics, being con- 
vinced that each reader of this publication, 
whether within the plastics industry or an ex- 
ecutive of an end-user industry, cannot afford 

plan for the future without studying this 
proposition, have gathered the facts on the 
nuclear approach to plastics 
ceeding pages present them as simply and di- 
rectly as presently possible. And all this is to 
the end that the excitement surrounding this 
subject may be relieved of its uncertainty and 


and in the suc- 


may have its inquisitiveness served. 

This presentation is designed as a tool for 
management. Technologists may be_ bored, 
amused, or even irritated. But it is dedicated to 
the men who direct and decide. Every attempt 
was made, in the assembly of this composite 
feature, to secure the best advice from the most 
competent sources. The list of credits for co- 
operation on page 97 illustrates this approach. 





Nuclear Primer 


The atom, its parts, and its energies—and what these mean to plastics 


LL matter is composed of atoms. 
Each atom is composed of a nu- 
protons @ and 


cleus containing 


neutrons around which elec- 


trons @ 


The nucleus in comparison to the 


- rotate at terrific speed. 


total size of the atom might be com- 
pared to a tennis ball suspended at 
the center of a sphere one mile in 
diameter 

A radioactive atom (found in na- 
ture in radium and polonium, fo 
example) differs from a stable atom 
in that there is an imbalance of these 
three fundamental particles, and 
these unstable atoms are constantly 
trying to shake off the excess of one 
or the other of these three compo- 
nents in an effort to return to a 
stable state 

Take, for example, carbon-14, an 
unstable or radioactive atom. By 
ejection of an electron or beta “ray” 
or “particle” from this unstable 
nucleus, and other transitions, the 
radioisotope is changed into a stable 
atom of nitrogen-14, which contains 
seven protons and seven neutrons, 
around which move seven electrons 

By reverse process, if a nitrogen- 
14 atom is hit in its nucleus by a 
traveling neutron, it loses a proton 
and an electron and becomes un- 
stable carbon-14 

All these fundamental particles o1 


1 


rays are components of nuclear en- 
ergy. Without getting technical, the 
forms of energy involved are: 

1) Alpha particles, 2, which have 
very slow velocity, are big in size, 
and have little penetrating power. 
An alpha particle is composed of two 
protons and two neutrons. 

2)Beta particles, 


tremendous velocity, relatively deep 


which have 


penetrating power and good ionizing 
ability. Beta particles and electrons 
are the same thing. 

3) Gamma rays, y, which are not 
particles but are true electromag- 
netic energy. Their velocity is the 
same as the speed of light. They 
have tremendous penetrating power 
and relatively small ionizing ability. 

4) X-rays, which are similar to 
gamma rays but weaker. 

5) Neutrons, n, of two kinds: fast 
neutrons and slow or thermal neu- 
trons. Neutrons are available for 
bombardment only within an atomic 
pile or reactor. 


Sources of Energy 

Of all these forms of nuclear en- 
ergy, the two of greatest interest to 
the plastics industry are gamma rays 
and beta particles or electrons. They 
are important because they may be 
derived from isotopes or they may 


be generated by machines. 


a 
a 


In addition to isotopes sources and 
generators, there is a prospective 
tremendous source of energy for ir- 
radiation in gross fission atomic 
waste which comes out of all AEC 
reactors or piles, and contain a great 
variety of radioactive isotopes. 

Different plastics in different states 
of polymerization react differently 
to different forms of nuclear energy. 
It appears possible that gamma ir- 
radiation, of ethylene at least, may 
be quite effective in polymerization; 
but beta or electron bombardment 
may be most effective in cross-link- 
ing a finished thermoplastic poly- 
ethylene material to make it a 
thermoset. 

The selection of irradiation sources 
and tools to be used will depend on 
the type of enterprise in which each 
company is involved, the size of the 
enterprise, the kinds of plastic ma- 
terial with which it is working, its 
capital availability, its prospective 
markets, and its technical personnel. 

Fortunately, various rental research 
irradiation sources are rapidly be- 
coming available so that material 
may be shipped to a well-equipped 
facility for irradiation during the 
experimental stage, thus giving the 
plastics company time to thoroughly 
consider its probable plant radiation 


requirements. 
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Life cycle of a radioactive isotope: A stable nitrogen atom, made up of seven orbital electrons and a nucleus containing seven protons 
and seven neutrons, is hit by a neutron (1); it absorbs the neutron, loses one proton from its nucleus and one orbital electron, and is thus 
transmuted to radioactive carbon-14. The unstable carbon isotope emits a beta particle (electron) spontaneously and in that process changes 
one neutron to one proton (2), decaying back to stable nitrogen (3). The half-life of radioactive carbon-14 is approximately 6000 years 
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Fig. 1——Sample of material to be irra- 
diated is lowered by remote control 
into “pig” 
gamma source. Brick wall around in- 


containing high-energy 


stallation provides additional shield 


for Plastics 


irradiation 


Practical sources of radiation for bombardment include atomic piles 


or reactors, radioisotopes, and a number of electron-beam generators 


Now THAT the plastics industry 
knows it is possible to induce 
polymerization or copolymerization 
reactions in monomers by irradia- 
tion, .without the use of high heats 
and great pressures, and without the 
use of catalysts, new and better 
plastics should eventually result. 

Likewise, with the knowledge that 
cross-linking of polymers in plastics 
plants by irradiation can be accom- 
plished—and if the process can be 
made safe and economically sound— 
better applications are probable. 

A number of articles in this issue 
point up what has been done in these 
directions, give details of theory and 
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procedures, and indicate future po- 
tentials. The present article is de- 
voted to available facilities. 


Piles or Reactors 


For neutron bombardment there 
seems to be only one _ practical 
source: the atomic pile or reactor. 
Other types of rays are also gener- 
ated in a reactor, but could probably 
be best obtained from other sources. 

Reactors being developed by the 
AEC are designed for the production 
of power and can also find applica- 
tion in research and material bom- 
bardment. In addition, the construc- 
tion of small research reactors (1 


to 1000 watts) is planned by sev- 
eral industrial firms. According to 
Radiation Applications, Inc., a con- 
sulting firm in New York, several 
companies will give bids on these 
small reactors, including American 
Machine and Foundry Co., Babcock 
& Wilcox Co., Foster Wheeler Corp., 
General Electric Co., Kidde Nuclear 
Laboratories, North American Avia- 
tion, Inc., Nuclear Development As- 
sociates, Inc., Vitro Corp., and West- 
inghouse Electric Corp. 


Isotope Facilities 
Beta or electron radiation may be 
obtained either from a specialized 
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* CAVE “ FOR RADIATION 
EXPERIMENTS 


4! CONCRETE SHIELDING isotope source or from an electron 


generator machine. Gamma radia- 
tion can best be obtained in experi- 
mental quantity from a _ cobalt-60 
isotope which has been produced by 
irradiating stable cobalt-59 in a re- 
actor. 
Cobalt-60 has a long half-life of 
5.3 years, is readily available, and is 
WIRE MESH CAP relatively low in cost at $5 per curie. 
POSITION OF In decaying it turns to nickel in due 
course, giving off two gamma rays 
and a very weak beta particle. 
Numerous facilities or shielded 
handling devices for radioisotope 
sources, including cobalt-60, have 
been developed. 
ELEVATOR The Hollow Lead Pig—tThe first to 
‘a be used and still one of the most 
popular is the thick lead pig. One 
at the University of Michigan is an 
almost solid lead cylinder about 2 
ft. in diameter and 3 ft. high, with 
a 2-in. diameter hole down through 
the center. In this hole is placed a 
~ source tube of cobalt-60. Samples 
to be irradiated are loaded into the 
hole with remote control instru- 








WELL-16 DEEP 








10,000 CURIES OF ° 
opALT 60 ments and covered with a protective 


lid. At the end of some desired time 
the lid is removed, again by remote 
ELEVATOR ‘ Mi : 
control devices, and the irradiated 
sample of plastic is taken out. 
eed’ Untieeatie ob tieliinan Figure 1 shows remote control 
Fig. 2—Shielded room set-up for ir- loading at the “pig farm” at Brook- 
radiation of large samples. Source haven National Laboratory. 


consists of 100 rods of cobalt-60 (see Shielded Rooms—When larger 
inset) mounted in a circle samples are to be gamma treated, it 


Fig. 3—Sketch of proposed radiation “‘cave.'’ A—radioactive cobalt ‘‘pipe’’ at 
bottom of storage well; B—one of two arms of remote control mechanical 
hands; C—3 ft. thick lead-glass window; D—concrete walls, over 4 ft. thick 


Standard Oil Development C 








rtesy Brookhaven National Laborator 


Fig. 4—Gamma source of radiotantalum about to be lowered into ‘‘swimming 


poo!.’’ Deep water in pool provides effective shielding for operating personnel 


may be necessary to use a shielded 
room. The University of Michigan 
uses for this purpose the facilities 
shown in Fig. 2. The source consists 
of 100 thin rods of cobalt-60 mount- 
ed in a circle about 8 in. in diameter. 
The rods are stored at the bot- 
tom of a 16-ft. well of water extend- 
ing down from a concrete walled 
room. An advantage of this facility 
is that while the source is at the 
bottom of the well, radiation level 
in the room above is safe for humans 
so that people can move about to 
prepare polymerization equipment. 
As soon as personnel has left the 
room, the source is raised out of the 
well by an elevator and begins ir- 
radiating various chemicals placed 
around the top of the well. 

In general, the shielded room is 
a thick-walled chamber containing 
a lead-glass or other protective win- 
dow, also at least 3 ft. thick, and 
employing master-slave remote con- 
trol manipulators to move the source 
‘from its protective housing into the 
area of the materials to be irradi- 
ated. Figure 3 shows the new “cave” 
or shielded room at the Esso Re- 
search Center in Linden, N. J., 
where the world’s largest single co- 
balt source, a piece of pipe 13 in. 
long and 2 in. in diameter, which has 
been under irradiation at Brook- 
haven for over 2 years, will be used. 

Water Pits or Canals—A third 
method of using a gamma source is 
the “swimming pool” or “canal,” us- 
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ing “pigs” to deliver the source to 
the bottom of the pool. 

The Brookhaven “swimming pool” 
is illustrated in Fig. 4, with a 1% 
ton lead shield containing a gamma 
source of radioactive tantalum ready 
to be lowered into the pool. The 
deep water provides a convenient 
shield to protect the men who use 
remote control tongs to remove the 
source from the lead shield and 
place it on the bottom of the pool. 

An advantage of the “swimming 
pool” is that large objects can be 
lowered into the poo! and placed 
alongside of or be surrounded by 
the sources. Disadvantages are their 
high cost in water circulation de- 
vices and the need for special safety 
precautions. 

It can be easily seen that these 
isotope irradiation source facilities 
are to-date strictly laboratory or 
pilot in size and scope. When indus- 
try comes to use isotopes or gross 
fission waste for irradiation of plas- 
tics on a mass-production basis, fa- 
cilities will necessarily be fantastic 
in size, will involve conveyors, and 
will probably be terribly expensive 
—but will follow these same prin- 
ciples. 


“Machines”’ for Irradiation 


Latest work done on the cross- 
linking of polymers has been done 
with electron beam or beta genera- 
tors. It is almost impossible to com- 
pare radiation machines with iso- 


Courtesy General Electric C 


Fig. 5—Tank-shaped electron beam generator pro- 
duces a stream of high-velocity electrons 
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Courtesy High Voltage Engineering Corr 


Fig. 6—Set-up of 2'/2-m.e.v. Van de 
Graaf accelerator, about 61/. ft. high 


tope sources from any standpoint. 
The type of rays required; the type, 
shape, and size of material to be 
treated; the rate of irradiation and 
output; flexibility; safety hazards; 
cost; and efficiency are all factors. 
One great advantage of a machine 
is, of course, that it can be turned 


off, while an isotope source keeps on 
producing radiation. There are, in 
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Glossary of Radiation Technology 


The following list of terms has been compiled to provide simplified defini- 


tions of concepts and units in the field of atomic radiation, The list, by no 

means complete, includes only terms relevant to the articles on radiation and 

irradiation of plastics in this issue. 

Alkene—Any hydrocarbon of the ethylene group, an olefin. 

Alpha particle—A subatomic component, having two protons and two neu- 
trons, identical to the nucleus of the helium atom. Alpha particles are 
relatively heavy and slow moving, have limited penetrating powers, can 
travel about one inch in air, are stopped by a thin sheet of paper. 

Atom—The basic unit of all matter, consisting of a nucleus surrounded by 
rotating electrons. The arrangement of the nucleus and the electrons de- 
termines the element. At present, 98 elements have been identified. 

Beta particle—Electron emitted by radioactive atom. Beta particles travel at 
great speed and have greater penetrating power than alpha particles. They 
can travel a few feet through air and penetrate a fraction of an inch into 
animal tissue. 

Curie-—Unit denoting an amount of radioactivity equivalent to the number 
of disintegrations per second in a gram of radium, i.e. 37 million disintegra- 
tions per second. A millicurie is one-thousandth of a curie, a microcurie is 


one-millionth of a curie. 


Electromagnetic energy—Energy in the form of magnetic forces which are 
due to electric currents (e.g. radio waves, X-rays, etc.). 


Electron—A subatomic particle with one negative electrical charge, which 
moves about the nucleus of an atom. Its negative charge equals the positive 
charge of the proton in the nucleus. 

Electron volts—The amount of energy gained by an electron in passing from 
a point of low potential to a point one volt higher in potential. The unit 
generally used in radiation work is one million electron volts (m.e.v.). 

Gamma ray—Energy waves emitted by some radioactive elements. Gamma 
rays have shorter wavelengths than X-rays; they have high penetrating 
power and can travel some distance through lead. 


Ion—An electrified particle formed when a molecule of gas (as in air) loses 
an electron by the action of gamma or X-rays, or by the impact of alpha 
or beta particles. 


Ionization—The process by which gas molecules are transformed into ions. 
Ionization can be used as a measure of radioactivity since the degree of 
ionization is a function of the degree of radioactivity. 

Isotope—Any one of three or more forms of the same element, differing only 
in the number of neutrons contained in the atomic nuclei. All isotopes of a 
particular element possess the same chemical characteristics. An unstable 
isotope is termed a radioisotope and emits radiation. 

Neutron—One of the parts of the nucleus of an atom. Having about the same 
mass as a proton, but no electric charge, it is used in atomic chain reactions 
and in bombarding stable atoms to produce isotopes. 

Neutron flux—The stream of neutrons present in an atomic reactor as a re- 
sult of splitting fissionable uranium. 

Nucleus—The central core of an atom, consisting principally of protons and 
neutrons. 


Proton—A heavy particle in the nucleus of an atom, with a mass approxi- 
mately the same as that of a neutron and a positive electrical charge equal 
to the negative charge of an electron. 

Roentgen—A measure of ionizing power, equivalent to the absorption of 83.8 
ergs of radioactive energy in one gram of air. 

rep—(roentgen equivalent, physical). The amount of radiation energy which 


produces an absorption of 83.8 ergs in one gram of tissue or water. Plastics 


are often considered as water for purposes of determining rep. . 
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addition, technical difficulties in 
handling large isotope sources, ship- 
ping and storage being major prob- 
lems, and there must always be 
safeguards against radiation. Main- 
tenance of conveyors and other aux- 
iliary apparatus in the vicinity of the 
irradiation source would be more 
complex and costly than in the 
case where the irradiation source 
can be turned off completely. 

The electron beam from a genera- 
tor is a stream or shower of sub- 
atomic particles whose nature is the 
same as electric-wire current ex- 
cept that the electrons have been 
liberated from the conductor and 
accelerated to tremendous speeds 

Electron Beam Generators—The 
following information on an electron 
beam generator was supplied by the 
X-ray Dept. of General Electric 
Co., Milwaukee, Wisc., and refers 
specifically to the unit illustrated in 
Fig. 6. Basically, this tank-shaped 
unit contains the electrical elements 
necessary for producing high-veloc- 
ity electrons. It is, by virtue of its 
resonant transformer (one peaked 
or tuned to give maximum effi- 
ciency) and gas-type insulation (as 
opposed to oil insulation), a rela- 
tively lightweight, compact, high- 
output electron beam source, with 


no moving parts to create service 


problems and cause frequent break- 


downs. 

When the unit is switched on, a 
beam of electrons pours out of the 
“window” or target end of the unit 
The beam ceases when the switch is 
opened. Output can be controlled 
and modified at will 

A not infrequent question asked 
by those familiar with the outward 
appearance of G-E’s 1,000,000-v. X- 
ray equipment is: “Why is there 
such a similarity in the appearance 
of this supervoltage X-ray unit and 
the G-E Electron Beam Genera- 
tor?” The answer is that they are 
basically the same unit. 

An electron beam already exists 
inside all X-ray equipment. But in 
an X-ray tube, the beam spends it- 
self bombarding a tungsten target 
internally, which produces X-rays 

The unique design of G-E’s 1,000,- 
000-v. X-ray machine suggested to 
its engineers that a few modifica- 
tions, along with the removal of its 
tungsten target, would result in an 
exceptionally efficient electron beam 
generator. These changes were car- 

(To page 201) 
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ISOTOPES 


What they are and how they are used 
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Radioisotopes can be produced in a nuclear pile by bom- 
barding fissionable uranium with neutrons. In the diagram, 
two typical fission chains are shown, with types of radiation MASURIUM 
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Half-Life 


Stable 
8 Days 





ee to nuclear energy, the 


plastics industry now has a series 


Table I—Half-Life and Type of Radiation of Some Common Isotopes 





of powerful tools with which to ac- 
complish things undreamed of only Isotope Half-Life Seta 





a few years ago. And of the several 
sources of nuclear energy available 
to the plastics industry, radioiso- 
topes probably constitute the most 
versatile. Through their use, there 
materials, 
greatly improved processing tech- 


m.e.v. 


Carbon 14 0.154 

Nickel 63 0.06 
Strontium 90 0.537 

Cobalt 60 . 0.31 

Iron 55 K capt. 
Antimony 125 0.128, 0.299, 
0.616 

0.090, 0.658 


are in prospect new 
niques, and basic research into a 
growing area of monomeric and 
polymeric problems. 

‘Some of the accomplishments at- 
tained through the use of radioac- 
tive isotopes are described below. 
But these are only very early results 
of plastics’ cautious venturing into 
the whole realm of atomic energy. 
They only suggest the vast potential 
of uses in the plastics field of high- 
radiation from various 


Cesium 134 


Calcium 45 
Sulphur 35 0.167 

Iron 59 0.26, 0.46 
Cadmium 115 1.67 
Phosphorus 32 1.712 
Barium 140 0.48, 1.022 


0.254 


energy 
sources. 

As companies experiment with 
these new energy sources, ever-in- 
creasing areas of application will be 
found. At the same time, the limits 
of the radioactive technique will be- 
come clearer. That there are such 


Bismuth 210 1.17 
Arsenic 77 0.7 


Gamma 


m.e.v. 


none 
none 
none 
1.17, 1.33 
none 


7 gammas, 0.035<E, 


<0.637 
0.568, 0.602, 
0.794, ~1.35 
none 

none 

1.1, 1.3 

0.5 

none 

0.540, 0.306, 
0.160 

none 

none 
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Table Ii—Suppliers of 
Radioisotope-Labeled Chemicals 





Abbott Laboratories 
Oak Ridge, Tenn. 


BioRad Laboratories 
800 Delaware St 
Berkeley, Calif. 


Bjorksten Research Laboratories 
323 W. Gorham St. 
Madison 3, Wis 


Fisher Scientific Co. 
711 Forbes St 
Pittsburgh, Pa. 


Isotopes Specialties Co. 
3816 San Fernando Rd 
Glendale, Calif. 


Jasonols Chemical Corp. 
1085 Myrtle Ave. 
Brooklyn 6, N. Y 


National Bureau of Standards 
Washington 25, D. C. 


Nuclear Instrument & Chemical 
Corp. 

223 W. Erie St 

Chicago 10, Ill 


Nuclear Research Corp. 
2563 Grays Ferry Ave 
Philadelphia 46, Pa. 


Carbide & Carbon Chemicals Co. 
Oak Ridge National Laboratory 
P. O. Box P 
Oak Ridge, Tenn. 


Radioactive Products, Inc. 
443 W. Congress St 
Detroit 26, Mich. 


Research Specialties Co. 
1148 Walnut St. 
Berkeley, Calif. 


Schwarz Laboratories 
230 Washington St. 
Mt. Vernon, N. Y. 


Texas Research Foundation 
P.O. Box 43 
Renner, Texas 


Tracerlab, Inc. 
130 High St. 
Boston, Mass 











limits has already been established; 
exactly what they are remains to be 
seen. 


What Are Isotopes? 


Atoms of any one of the 98 known 
elements are not necessarily all 
identical, but may differ from each 
other in the number of neutrons in 
their nuclei. (See Nuclear Primer, 
p. 84, for brief description of com- 
position of atoms and glossary, p. 
88, for definitions of terms.) Atoms 
of the same element having varying 
amounts of neutrons will vary in 
weight and other physical proper- 
ties, while being chemically indis- 
tinguishable from each other. 

Atoms of the same element, but 
with different atomic weights, are 
called isotopes. Every element has 
at least three possible isotopes. Some 
have over 20. 

The element carbon, for example, 
has been identified in the form of 
five isotopes. Each carbon atom con- 
tains six protons and from four to 
eight neutrons. 

Isotopes are designated by the 
chemical symbol of their element, 
followed by the sum of the number 
of protons and neutrons contained in 
each atom (atomic mass). In the 
case of carbon (C), C! 
a carbon isotope having six protons 


‘14 


represents 
and four neutrons per atom; C'* is 
the symbol for a carbon isotope with 
six protons and eight neutrons per 
atom, etc. 

Isotopes occur naturally or they 
can be man-made; they can _ be 
stable or radioactive. Of the over 
1000 isotopes identified to-date, over 
700 are radioactive. The type that is 
of primary, though not exclusive, in- 
terest to various phases of work in 
the plastics industry, is the man- 
made radioactive isotope. 

Man-made radioisotopes are pro- 
duced by bombarding stable atoms 
with atomic nuclear particles, pri- 
marily neutrons. During this bom- 
bardment, the equilibrium of the 
stable atom is disturbed. As a result, 
the stable atom develops a tendency 
to rearrange itself in order to elim- 
inate the excess energy absorbed 
while being bombarded. During this 
process, the atom discharges energy 
in the form of radiation until it has 
lost its radioactivity and once more 
has become a _ stable atom. This 
process is called decay. 

As a radioisotope, an atom may 
radiate beta particles; a combina- 


tion of beta particles and gamma 
rays; or, in rare instances, alpha 
particles. 


Half-Life of Isotopes 

The rate at which isotopes dis- 
charge their energy is the same for 
each type of isotope but varies from 
one type of isotope to the next. The 
rate of discharge is the isotope’s 
“half-life,” or the time it takes for 
one half of its radioactive energy to 
be dissipated. Iodine-131, for ex- 
ample, has a half-life of 8 days. That 
means that after 8 days, half of the 
radioactivity of radioiodine-131 will 
have been expended; after an addi- 
tional 8 days, the remaining energy 
will again have been reduced by 
half (leaving 25% of the original 
energy); in 8 more days only 12.5% 
of original energy will remain, etc. 

Differences in half-life are among 
the important factors that determine 
the use to be made of any particular 
radioisotope. Others include type 
(alpha, beta, or gamma) = and 
strength (in curies, millicuries, or 
microcuries) of radiation. A radio- 
isotope that is to be used as a beta 
ray source in a gaging instrument, 
for example, should have (among 
other characteristics) a relatively 
long half-life. On the other hand, a 
radioisotope-tagged chemical for use 
in tracing the dispersion of a pig- 
ment in a paint formulation should 
preferably have a shorter half-life, 
or a quite weak emission strength 


(see Table I). 


Isotope Production 

While radioisotopes have been 
produced by nuclear bombardment 
from naturally radioactive isotopes 
and by bombardment in particle ac- 
celerators, the source for most ra- 
dioisotopes used today is the nuclear 
reactor. 

When an atom of fissionable ura- 
nium is bombarded by neutrons in 
an atomic pile, it splits into two 
new radioactive atoms which in turn 
change into others. These are called 
fission products and make up a wide 
variety of radioisotopes. After the 
uranium slug is removed from the 
reactor, the fission products are 
chemically separated and become 
available as radioisotopes. Radioiso- 
topes thus produced include stron- 
tium-90, iodine-131, and cesium-137. 

The variety of useful isotopes that 
can be made in this fashion is lim- 


(To page 204) 
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“hot 
— 


isotopes; 


Instrument 
lab.”" 
lead 


C—remote 


set-up for a 
A—survey meter; 
containers for 
control handling 
D—lead bricks for 
E—film 


badge and dosemeter for pro- 


equipment; 


shielding purposes; 


tection of operating personnel 


Radioisotope Lab 


What you need, what it costs, and how 


HE questions which arise when a 

company plans to set up a radio- 
isotope laboratory are being asked 
with increasing frequency as more 
and more plastics firms are begin- 
ning to use this new tool of science. 
To the pleasant surprise of some of 
the questioners, ihe 
fairly simple and the equipment is 
quite inexpensive. 


answers are 


Basically, a radioisotope labora- 


tory is a chemical lab with a few 


A Piast 


special features and some unique 
devices. It is generally divided into 
which the 


chemical processing and most of the 


three sections: one in 
laboratory utilization of the radio- 
isotope takes place; one in which ex- 
periments involving small amounts 
of 


out and in which samples are pre- 


radioactive material are carried 
pared for measurement; and one in 
which the measurement of the radio- 
activity of the samples takes place. 


um} 


& 


os 


to set it up 


The first two sections may be com- 
bined in room if the total 
amount of radioisotopes handled is 
large and 
confined to one corner of a larger 


one 


not very may even be 
chemical laboratory if the project is 
a very modest one. The third sec- 
tion, however, should always be well 
separated from the other two, for 
reasons which are dealt with in the 
following discussion. 

The room in which radioisotopes 


Automatic counting set-up for radioisotope research; automatic sample changer is at left; results are recorded on tape at right 


rtesy Tracerlab 


Ie 
aS 


g 





TABLE I—Equipment Requirements for a Radioisotope Lab 


Controlled atmos- 
phere hood 


Absorbent paper or 
strippable paint on 
working surfaces 


Sensitive contamina- 
tion monitor 


Simple remote han- 
dling tools 


Light shielding 
(Ya-in. Plexiglas, 
etc.) 


Dosage rate monitor 


Film badges for 
measuring person- 
nel exposure 


Movable heavy 
shielding (lead 
bricks, etc.) 


Shielded storage 
containers 


Personnel exposure 
dosimeters 


Separate waste col- 
lection containers 


Protective clothing 
(shoe covers, sep- 
arate lab. coats, 
etc.) 





Semi-automatic counting set-up for use 
with radioisotopes. Instrument at left 
is a semi-automatic scaler. A manual 


sample changer is at right 
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are processed is called a “Hot Lab.” 
It generally resembles an unclut- 
tered chemical laboratory with the 
addition of devices which are de- 
signed to minimize the two prob- 
lems associated with the use of ra- 
dioisotopes: prevention of excessive 
radiation exposure and of radioiso- 
tope contamination. The seriousness 
of these problems is related directly 
to the amounts and types of radio- 
isotopes to be used in the labora- 
tory. Generally, the types of radio- 
isotopes can be divided into three 
groups and the amounts into two 
classifications for the purpose of dis- 
cussing the equipment and facilities 
required for handling them. 

First there are those isotopes 
which emit only alpha or weak beta 
radiation, such as carbon-14 which 


is most frequently used in organic 
chemistry problems of plasticizer 
migration, polymerization, etc. These 
isotopes are hazardous only if in- 
gested, so that the precautionary 
measures which have to be taken 
are limited to devices which pre- 
vent accidental inhalation of the 
material and which prevent and de- 
tect contamination. For microcurie 
amounts (the smaller of the two 
quantity classifications) this means 
that only a sensitive contamination 
monitor is required. For millicurie 
amounts a closed system hood, a 
separate container for waste ma- 
terial, and perhaps a respirator are 
needed if the material is volatile. 

The second group of isotopes are 
those emitting energetic beta parti- 
cles but no gamma radiation, such 
as strontium-90 which has_ been 
used as a source for studying the 
effect of irradiation on plastics sur- 
faces. Here there is some potential 
danger of surface exposure to per- 
sonnel, in addition to the problems 
associated with the first group, so 
that some remote handling equip- 
ment, external controls on the hood, 
some light shielding, and instru- 
mentation for checking dosage are 
required for millicurie quantities. 

The third group of isotopes in- 
cludes all gamma emitters, such as 
cobalt-60 which, for example, has 
been used in the studies of the effect 
of irradiation on _ polymerization. 
These isotopes could cause exces- 
sive personnel exposure if they were 
used in millicurie quantities without 
some lead shielding, remote han- 
dling equipment, external hood con- 
trols, and instruments for checking 
dosage and personnel exposure. 

Table I summarizes the above dis- 
cussion of the items which are re- 
quired in a radioisotope handling 
laboratory in addition to the normal 
chemical facilities. The equipment 
associated with the microcurie 
amounts of material would gener- 
ally be that which would be used 
in the “Medium Activity Room” if 
this facility is separated from the 
“Hot Lab.” Frequently, the “Hot 
Lab” can be eliminated entirely if 
the radioisotopes are purchased 
from a commercial supplier in the 
form in which they are to be used 
in the experiment. 

The other part of the radioisotope 
laboratory is the “Counting Room” 
where physical measurements are 
made on the radioisotope samples. 
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This room should definitely be sep- 
arate from the other sections of the 
isotope laboratory, and should be as 
far removed as possible from the 
“Hot Lab” if millicurie amounts of 
handled or 


Type of Scaler Features Approximate Price 


gamma emitters are 
stored in the latter 








$450 
including timer 


Scaling factor of 100 or 256; elec- 


Counting Equipment tromagnetic register; separate timer 


No special facilities are required 
in the “Counting Room” and, in fact, 
the counting equipment can be set 


Basic manual scaler 





Scaling factor of 1000 or 4096; elec- 
tromagnetic register; built-in timer, 
preset count, or preset time 


Semi-automatic 


up in a part of a regular laboratory. 
scaler 


$600 to $800 


However, it is desirable that no 
heavy-load electrical equipment be 





operated on the same line as the 
measuring instruments since these Scaling factor of 1000 or 4096; elec- 
tromagnetic register; built-in timer, 
preset count, and preset time; provi- 
sions for amplifier; etc. 


are usually somewhat sensitive to : 
, Automatic scaler 
sudden large voltage changes. Air- 
conditioning is also recommended in 


areas which have a relatively humid 





climate, because excessive moisture 
can cause malfunctioning of some of Provisions for inserting samples auto- 
matically into counting position and 


for printing data obtained by scaler 


Automatic sample 


changing accessories $1600 to $2500 


the sensitive detectors. 
There is available a large num- 


ber of instruments for the measure- 





ment of radioactive samples. Any 

Choice of scale ranges and time 
constants approximately + 2% ac- 
curacy 


selection must be based on the types 
and number of samples to be as- Ratemeter 
sayed, and on the technical level of 


the personnel making the measure- 





ments. For ease in analyzing the 
choice, the types of samples can be 
divided into those emitting alpha 


radiation, those emitting soft beta 
radiation, those emitting hard beta 
radiation, and those emitting gam- 
ma radiation. Different detectors are 
suitable for each of these 
However, all the detectors 


most 
types. 


can usually be operated with the 
same counting instruments (scalers 
or ratemeters). The selection among 
the counting instruments is based 
on a choice of completely manual, 


semi-automatic, or fully automatic 





Radiation Detector Prices* 





TABLE ll—Approximate 


Scintillation 
(including 
amplifier) 


Proportional 
(including 
amplifier) 





$500 with window | $350 with window* 


$650 windowless $600 windowless 





250 with window $500 with window 
450 windowless* 


$3500 for liquid 
scintillation 
counting 


$650 windowless 





250° 


$500 $550 





300 for solid 


samples 


500 for liquid 


samples 


$600 for solid 
samples* 
$900 for liquid 
samples 





® Including shielded sample holder. 


‘ Detector most commonly used for measuring this type of radiation. 
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equipment. The semi-automatic units 
usually are the best choice for a new 
laboratory since they are the easiest 
to operate and since they can gen- 
erally be adapted later to fully au- 
tomatic operation. 


Detectors 


Alpha radiation by itself, in the 
presence of any other radiation, can 
be detected by a scintillation counter 
with a zinc sulfide (silver-activated) 
crystal or by a proportional counter, 
either of which should have a very 
thin window or preferably no win- 
dow at all. An alpha scintillation 
detector is a much simpler device 
than a proportional counter. 

Soft beta radiation can best be 
measured by a windowless Geiger- 
Mueller counter or a windowless 
counter. The Geiger 
counter is both simpler and less ex- 


proportional 


pensive, but if a given sample con- 
tains a large amount of activity a 
proportional counter would be re- 
quired since it can count at a much 
faster rate. For some _ specialized 
work with very low levels of ac- 
tivity, a liquid scintillation system, 

(To page 209) 
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HERE is no dearth of technical 

literature on the effects provided 
by gamma irradiation of chemical 
compounds. David S. Ballantine, 
writing in the Technical Section of 
Mopern Ptastics in November, 1954, 
listed many references to work done 
in that area 

The trouble is that some non-tech- 
nical writers have erroneously inter- 
preted scientific data in the litera- 
ture and drawn some wild and dra- 
matic conclusions—especially where 
they have assumed that if a little 
irradiation is good, a lot would be 
excellent. 

For the person who is not an ex- 
pert in the field, we shall indicate 
some of the probable 
changes which occur when organic 


chemical 


compounds, such as highly polymer- 
ized alkenes, are subjected to irradi- 
ation by gamma rays, and the physi- 
cal changes associated with such 
chemical ones. We shall also attempt 
to analyze the economics of prospec- 
tive gamma polymerization processes 
for ethylene 

Experimental evidence indicates 
that in some plastics certain proper- 
ties may be changed by gamma ir- 
radiation in ways which are desir- 
able; in other cases, too much irra- 
diation destroys the plastic material 
All organic materials decompose at 
elevated temperatures and it follows 
therefore, that no treatment with 
gamma irradiation will yield prod- 
ucts which would retain any desir- 
able properties at high temperature 
levels 


Gamma Rays and Chemical Bonds 
Gamma irradiation within the en- 


ergy range used for chemical reac- 
tions does not induce radioactivity 
Its principal effect in the case of or- 
ganic compounds is one of cleavage 
of chemical bonds with the forma- 
tion of free radicals. Because of the 
high energy and penetrating powe1 
of a gamma ray, it can pass through 
thick layers of organic substances, 
frag- 


producing many radicals or 


ments of molecules during its pas- 


94 


sage. Once these free radicals have 
been produced, they then undergo 
chemical changes which are typical 
of free radicals regardless of how 
they are made. 

Figure 1 illustrates what might 
happen when one carbon-to-carbon 
bond or one carbon-to-hydrogen 
bond of hexane, a six carbon com- 
pound, is broken by a gamma ray. In 
the illustration, a two-carbon radical 
and a four-carbon radical are as- 
sumed to be formed, although the 
breakage of hexane into a one-car- 
bon radical and a five-carbon radical 
or of two three-carbon radicals is 
just as likely. Carbon-to-hydrogen 
cleavage in hexane could produce 
three different 
upon which hydrogen was removed, 


groups, depending 
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but only one of these is indicated in 
the illustration. 

Many organic high polymers con- 
sist of long chains made up of carbon 
atoms only, in other cases of carbon 
atoms interspersed with oxygen, ni- 
trogen, or sulfur atoms; other groups 
may be attached to these chains de- 
pendent upon the monomeric mate- 
rials from which the polymer was 
made. Since there are hundreds of 
C-C bonds and C-H bonds in any 
one molecule of a high polymer and 
different produced 
when each is cleaved, it is apparent 


products are 


that a very complex set of products 
is produced when an actual poly- 
mer is irradiated 


Effect on Polymers 

As mentioned above, the first re- 
action that occurs on irradiation of 
organic substances is that of making 
small pieces out of a large one. The 
free radicals produced as intermedi- 
ates exist for very small periods of 
time, of the order of thousandths of 
a second. As illustrated by arrows 
3 and 5 in the figure, larger mole- 
cules can be produced by combina- 
tion of the radicals when the radi- 
cals can come together during this 
short period of time. When two ad- 
jacent chains join together by this 
process in one or more places, the 
operation is known as cross-bridg- 
ing and leads to a larger, less flexible 
molecular During this 
short period of time, other radicals 
add a hydrogen or lose a hydrogen, 
as illustrated by arrows 2 and 4, to 
produce molecules no larger than 
and possibly smaller than the origi- 
nal molecule. Both of these effects 
can be very undesirable and some 


structure. 


plastics, for example acrylates, have 
been observed to disintegrate and 
almost pulverize after exposure to 
gamma irradiation. 

The physical properties of a given 
polymer are dependent upon the 
molecular weight and particularly 
upon the extent of cross-bridging 
(arrow 3). When there is little or no 
cross-bridging of adjacent long 
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by Gamma Rays 


How better plastics may be created by gamma irradiation of certain monomers, and 


an analysis of prospective economics 


* 

| 
HYDROGEN-TO 
CARBON BOND 
BREAKAGE AND | 
UNION OF TWO OF | 
THE ORGANIC RADICALS 





one carbon-to-carbon or one carbon-to-hydrogen bond of hex- 


chains in a polymer, the polymer 
becomes plastic at elevated tem- 
peratures, like unvulcanized rubber, 
and can be molded. As the amount 
of cross-bridging increases, the 
rigid and 
finally reaches a state where the hot 
polymer is no longer plastic, as illus- 
trated by vulcanized rubber. 


polymer becomes more 


Irradiation of some polymers can 
be shown to produce such cross- 
bridging with the change in proper- 
ties indicated above and it has been 
found that after a certain amount of 
irradiation, the polymer can no 
longer be molded. At the same time 
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1 
CARBON-T0-CARBON 
BOND BREAKAGE 





COMBINATION 
WITH HYDROGEN 


ATOM 


ee 
a 


Fig. 1—What is assumed to happen when a gamma ray breaks ane, a six-carbon 


that the material is losing its ther- 
moplastic properties, it is also be- 
coming more brittle, a state which is 
not always desirable. If the forma- 
tion of smaller molecules, which is 
occurring continuously during ir- 
radiation, is allowed to proceed too 
far, the polymer may lose many of 
its good characteristics and even 
show various signs of serious disinte- 
gration. 

The above discussion stresses the 
disadvantages which may accom- 
pany too much irradiation by gamma 
rays, but they also indicate some of 
the advantages which may be pro- 
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compound. The illustration indicates that 
one two-carbon radical and one four-carbon radical are formed 


duced by proper amounts of irradia- 
tion. The increased resistance to 
thermal softening, which accompa- 
nies cross-bridging, may be a very 
valuable change to induce in a poly- 
mer. Since the effect sought would 
make it difficult to mold the cross- 
bridged polymer, it would be more 
satisfactory to produce the cross- 
bridging after the polymer has been 
made into its final form. The high 
penetrating power of gamma rays, 
as well as the fact that they produce 
the effect at low temperatures, would 
mean that upon irradiation of the 
object, 


polymerized cross-bridging 
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from ethylene by gamma irradiation 
is stiffer and has a higher tensile 
strength than commercial polyethyl- 
GAMMA RADIATION enes (Fig. 2). As indicated earlier, 


OPENS DOUBLE BOND 





however, these effects are to be ex- 
pected from gamma irradiation of 
any organic polymer. 

Very different types of products 
are obtained when ethylene is poly- 
merized at different temperatures 
under the influence of gamma irradi- 
ation. Usual non-nuclear industrial 
procedures for polymerizing ethyl- 
ene call for temperatures of the or- 
der of 200° C. (392° F.) and pres- 
sures of many thousands of pounds. 
At this temperature, and at pres- 
sures of about 1200 lb., gamma ir- 
radiation of ethylene produced only 
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REACTION WITH al 
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a 


liquid polyethylenes. 


CONTINUATION OF CHAIN REACTION 
AS MORE ETHYLENE MOLECULES 
ARE ADDED 

| are the polymers which probably 


The toughest polyethylenes that 
have been produced by gamma ir- 
radiation were made at approxi- 
mately room temperature and pres- 
sures near a thousand pounds. These 
BRANCHED CHAINS 


have the greatest amount of cross- 
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AND CROSS BRIDGING 


43534. 


POLYETHYLENE INTERMEDIATE 


Fig. 2—Process in which gamma radiation breaks double bond of ethylene molecule, 


starting a ‘‘chain reaction’’ which creates new side bonds and accomplishes polymerization 


might be expected to occur all 
through the material without much 
change in surface appearance or dis- 


tortion of the object 


Effect on Monomers 

There is a very great difference in 
the rates at which different mono- 
mers are polymerized by gamma ir- 
radiation. Vinyl acetate, for exam- 
ple, polymerizes much faster than 
styrene under the influence of gam- 
ma irradiation. As polymerization 
proceeds, the polymerized product is 
still subject to the effect of the gam- 
ma rays and secondary changes sim- 
ilar to those discussed previously 
will occur. 

The original polymer produced by 


gamma irradiation is sometimes dif- 
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ferent from that obtained by more 
standard procedures such as thermal 
activation or peroxide initiation. 
Polyethylene, as produced commer- 
cially, consists of long carbon chains 
with numerous shorter chains at- 
tached to the long one. Some sam- 
ples of gamma-induced polyethylene, 
however, show considerably less 
branching and, since no catalyst resi- 
due is included in the product, the 
polymer contains a lower oxygen 
concentration and does not contain 
other impurities introduced by the 
use of catalysts. These are factors 
which may have a marked effect 
upon some of the properties of the 
certain 


polymer. Because of a 


amount of cross-bridging in the 


product, solid polyethylene produced 


linking, as mentioned earlier. 


Economics of Radiation Processing 
Granted that radiation-catalyzed 
polymers, such as polyethylene, may 
have different and in some cases 
better properties than those cata- 
lyzed by heat or conventional cata- 
lysts, still the decision to use radia- 
tion for this purpose will in the end 
depend upon relative costs. In the 
case of a polymer which may be pro- 
duced by a radiation reaction, or 
equally well by heat, or a catalyst, 
a direct comparison may be made 
between the two processes if the 
costs of radiation are known. If the 
polymer produced by radiation has 
different 
from that produced by conventional 


significantly properties 
means, then one is forced to com- 
pare the 
other 


radiation polymer with 
different 
that may have comparable proper- 
ties and which are produced by con- 


entirely polymers 


ventional means. If there are no 
other comparable polymers that can 
do the same job as the radiation 
polymer, it is possible the radiation 
polymer will find use even though 
its cost of production may be very 
high. 

In estimating the costs of produc- 
ing polymers by radiation, the same 
principles of capital investment, in- 
terest, raw materials, labor, main- 
tenance, and operation charges ap- 
ply, as must be considered for usual 
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manufacturing operations. The bulk 
of these are well known and can be 
determined from published informa- 
tion. However, because radiation, 
other than ultra-violet, is such a new 
processing tool which is really only 
in the development stage, the esti- 
mates of its cost may vary widely. 
The source of the radiation will also 
determine its cost, and there are 
several possible sources. In this dis- 
cussion consideration will be given 
only to sources of gamma radiation 
that result from the operation of 
nuclear reactors. 


Fission Products 

Nuclear reactors produce large 
amounts of radiation which must be 
confined by their shielding walls. If 
chemical reactions are to utilize this 
radiation, they must be conducted 
within the reactor itself. If this is 
not feasible, as usually would be the 
case, then the chemical reactions 
must utilize the radiation in a sec- 
ondary manner from the products 
which are removed from the nuclear 
reactor. This may be done in either 
of two ways: 1) The fission products 
which result from the “burning” of 
the nuclear fuel may be brought out 
and used in a separate chemical plant 
near the nuclear reactor, or they 
may be packaged and shipped to 
chemical plants away from the reac- 
tor site. 2) Cooling fluids, such as 
water or similar materials, may be 
circulated through the nuclear re- 
actor where, in the presence of the 
neutron flux, they become radioac- 
tive. These materials would then be 
conducted through a nearby chemi- 
cal reactor to absorb their radiation 
before being returned to the nuclear 
reactor or discharged to the sur- 
roundings. 

In view of the fact that large 
amounts of the fission products have 
already been accumulated at various 
sites of reactors operated by the 
Atomic Energy Commission, it seems 
reasonable that such fission products 
will be among the first sources of 
radiation to be employed by the 
chemical industry. In fact, it was 
with the hope of utilizing these fis- 
sion products that the Atomic En- 
ergy Commission inaugurated an ex- 
tensive research program to discover 
chemical reactions that would be 
promoted by gamma radiation. Since 
packaging and shipping procedures 
for fission products had not been de- 
veloped sufficiently, the laboratories 


which participated in this program 
have been using cobalt-60, an isotope 
which can be readily produced in a 
nuclear reactor. It is expected that 
many cobalt-60 sources may be re- 
placed with fission products as soon 


as the latter are available. 


Cost Per Curie 

The price which the Atomic En- 
ergy Commission has placed on co- 
balt-60 is about $5.00 per curie. The 
curie rating of a piece of cobalt-60 is 
always decreasing, for a radiation 
source is always “growing darker” or 
“decaying.” The rate at which a 
source of radiation is diminishing is 
dependent upon its half-life. The 
half-life of cobalt-60 is about 5.3 
years, which simply means that a 
source of say 5000 curies will be only 
2500 curies at the end of 5.3 years. 
Thus, of two sources with the same 
intensity, the one with the longer 
half-life is the more valuable. 

The fission products which are 
produced in a nuclear reactor vary 
in half-life from a few minutes to 
many years. If one is to make use of 
the radiation from the short half-life 
material, he must use it as soon as 
possible after it comes out of the 
reactor. This probably means that 
such usage will be confined to the 
immediate neighborhood of the reac- 
tor, and also that a rather low price 
per curie will be placed on this 
product. The long-life material, on 
the other hand, may be packaged and 
shipped to distant points for use as 
polymer promoters. The latter would 
certainly be worth a lot more than 
the short-life material, and a value 
of $5.00 per curie might be very real- 
istic. Since the government is cur- 
rently storing fission product wastes 
where they are not being used at all, 
it seems possible that the price of 
radiation used in the neighborhood 
of the reactor might be as little as 
$0.0005 per curie. The difficulty of 
making an accurate cost estimate for 
radiation for chemical processing is 
obvious, therefore, until pricing pol- 
icies are firmly established. How- 
ever, just to get some idea of cost of 
radiation processing, we shall as- 
sume that fission products of at least 
two-year half-life are available at 
$9.10 per curie. 

Bench-scale laboratory studies at 
the University of Michigan have 
shown that 10 curies of cobalt-60 can 
convert approximately 0.01 lb. ethyl- 

(To page 210) 
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Fig. 1—Molecular structure of four 
polymers. In addition to the primary 
bonds between carbon atoms, there 
exists a secondary attraction between 
adjacent groups in the polymer chain 


ELTING points, strength, per- 

meability, elasticity, and related 
physical properties of plastics can 
be attributed directly to: 1) the 
number of atoms per molecule, 2) 
the electronic forces between the 
constituent atoms, and 3) the ar- 


rangement of the molecules in space. 


A polyethylene molecule, for in-., 


stance, is made up of a chain of 
carbon atoms, each of which is 
chemically linked to two carbon and 
two hydrogen atoms (Fig. 1, a). What 
determines the properties of a piece 
of polyethylene is not the strength 
of the primary bonds between the 
carbon atoms, but the secondary at- 
tractions between each one of the 
ethylenic groups in the chain and 
its image in the molecules lying ad- 
jacent and parallel to itself. 


Electronic Attraction 

The more ethylenic groups there 
are, per molecule, to exert their 
weak attraction on an _ adjacent 
molecule, the greater the strength of 
the “bond” between the two mole- 
cules. This increasing internal at- 
traction between molecules, with 
increasing molecule weight, explains 
why butane (Molecule Weight 
[MW] 58) is a liquid, paraffin (MW 
500) is a liquid wax, and polyethy- 
lene (MW 10,000) is a solid, despite 
the fact that the chemical composi- 
tion of these three substances is ex- 
actly alike. 

The effect of increasing molecular 
weight on the physical properties of 
polymers is presented in Table I. 
Substitution of a chlorine atom for 
a hydrogen atom in polyethylene 
(Fig. 1, b) alters the electronic 


* Depart nt « hen | Engineering, Columbia 
iversit liation In 


plicatior 
»p ations 
plicat 1S, 


Cross-Linking 


forces which account for the inter- 
molecular attraction. In this in- 
stance, since chlorine has a “larger” 
electronic field of force, there is an 
increase in the properties usually 
associated with strength when 
polyvinyl chloride is compared with 
polyethylene. The effect of increas- 
ing the attraction between polymer 
chains by substituting groups into 
the chains which have a strong mu- 
tual chemical affinity is shown in 
the appropriate column of Table I. 


Arrangement of Molecules 


The third factor, molecular ar- 
rangement or “fit,” affects strength 
in a more subtle and indirect way 
For maximum attraction the atoms 
must be in a physical arrangement 
from which they can exert their op- 
timum mutual forces. Since each 
molecule has a unique structural ar- 
rangement, the adjacent chains must 
line up so that their patterns are 
complementary. If this cannot be, 
the strength, elasticity, etc., will be 
affected (see Table I). 

Cross-linking is a geometric phe- 
nomenon that is easy to visualize. If 
one can hold together the long 
parallel chains with “primary” 
chemical bonds instead of the loose 
“secondary” forces which normally 
bind them together, then impressive 
changes in physical properties can 
be achieved. This is seen in Table II. 

It should be noted that cross-link- 
ing is directly related to molecular 
weight, since every time two bundles 
of molecules are linked chemically, 
the molecular weight is doubled 
When each chain has been cross- 
linked a number of times, the result 
is called a “gel structure,” a “net- 
work,” “infinite molecular weight,” 


Fig. 2—Schematic diagram of linear (A) and cross-linked (B) geometric alignments of 


plastics. Cross-linking polyethylene changes it from a thermoplastic to a thermoset 
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Wo ? “% . Physical properties of plastics depend 


upon molecular types and constructions; irradiation can produce large, 


linked molecules and, hence, property changes 


“ ” “ . 

space polymer,” or “three-dimen- 
sional polymer.” Figure 2 demon- 
strates the linear and cross-linked 


geometrical alignments of plastics. 


Basic Laws 

An understanding of the _ basic 
laws of radiation chemistry, coupled 
with a recognition of the factors 
which influence the physical prop- 
erties of plastics, will permit some 
predictions and generalizations on 
the effects of radiation on plastics. 

In dealing with atomic radiation, 
the most important factor to con- 
sider is the very high energies in- 
volved. Each X-ray or every elec- 
tron of sufficient energy to give good 
50,000 
times the energy of a chemical bond. 


penetration contains about 
When these high energy radiations 
collide with a molecule they unbal- 
ance the outer electrical structure, 
literally tearing the bonds apart, 
and knocking electrons out of their 
orbits. This is a process known as 
ionization. The particles do _ not, 
however, enter the nucleus or cause 
fission, so no radioactivity is induced 
during this type of treatment. 

The elementary processes in the 
interaction of high-energy radiation 
with matter are, therefore, quite 
clear. There is an initial transfer of 
energy from the radiation beam to 
an atom; this results in the ejection 
of an electron. This ejected electron 
for the case of 1 me.v. (million 
radiation, for in- 
stance, can produce 15,000 further 
ionizations. For this reason, X-rays 


electron volts) 


and radiations of particles produce 
reasonably similar changes for the 
same energy inputs. These energy 
inputs, incidentally, are very small. 
A dose of a million roentgens is 
approximately two 
calories, and will disrupt less than 
one out of every billion molecules 


equivalent to 


of air. 
Molecular Disruption 

From the foregoing discussion, the 
first event that one may predict 


would occur in the wake of a beam 
of ionizing radiation which is pass- 


March + 1955 


by E. J. HENLEY* 


Production-line set-up for irradiating plastics products to produce cross-linked polymers. 


Conveyor belt moves products under an electron generator where they are irradiated 


ing through a plastic, is a complete 
and random disruption of any and 
all molecular species. This is exactly 
what happens. 

In addition to the random changes 
which occur, a certain amount of 
degradation and depolymerization 
always accompanies a beam of ioniz- 
ing radiation. As a point of actual 
fact, in some plastics, this is the only 
effect observed. 

Since some bonds in the plastic 
molecules are weaker than others, 
perhaps part of the radiant energy 
is selectively “stolen” and trans- 
ferred to particularly vulnerable 
points in the polymer chains. If this 
happens, one could expect to ob- 
serve the occurrence of non-random 
or ordered events. This may take 
form of: 1) a separation of one par- 
ticular molecule or group of mole- 


cules out of the chain; 2) further 
polymerization, in case unsaturation 
was present or induced; or 3) selec- 
tive decomposition of a specific side 
chain. Again, all of these expecta- 
tions are realized. 

Certain 
are found in a much higher concen- 


decomposition products 
tration than one would predict on 
the basis of random radiation ef- 
fects. The pulling out of these spe- 
cies, particularly hydrogen, leads to 
unsaturation, which then, in some 
instances, leads to further polymeri- 
zation or cross-linking. One method 
of predicting whether only degrada- 
tion or degradation plus cross-link- 
ing would occur in irradiated poly- 
mers, has recently been proposed by 
Miller et al.! They assume that if a 
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sit Research Reactors 
The following university re- 

actors are, or upon completion 

will be, available to industrial 





State College, Raleigh, N. C. 

Under construction—Univer- 
sity of Michigan, Ann Arbor, 
Mich. 

To be constructed—Pennsyl- 
vania State University, State 
College, Pa.; Batelle Memorial 
Institute, Columbus, Ohio; Ar- 
mour Research Institute, Chi- 
cago, Ill.; and Massachusetts 
Institute of Technology, Cam- 
bridge, Mass. 


polymer has an available hydrogen 
(a hydrogen) on a carbon adjacent 
to the characteristic side group, this 
hydrogen will be abstracted; conse- 
quently the chain will become un- 
saturated and cross-linking will oc- 
cur. In the absence of one or more 
2 hydrogens, the polymer chain will 
rupture and degrade. This is illus- 
trated nicely by the fact that poly- 
methyl acrylate is radiation cross- 
linked while polymethyl methacry- 
late is degraded. A diagram of the 
molecular structure of these two 
plastics materials is shown in Fig 
1, c and d. 

A more detailed examination of 
the physical and chemical changes 
in plastics brought about by radia- 
tion, is presented in Table II. Indi- 
vidual credits for the data are not 
given. The data 


from references 1), 2), and 3) at the 


were abstracted 
end of this article. Polymers such as 
Kel-F, 


methacrylate, etc., 


polyisobutylene, dextran, 


methyl which 


have no a hydrogen, or for other 
reasons are known only to degrade 
on radiation, are not listed. 
Polyethylene — About two million 
roentgen are sufficient to transform 
polyethylene from a low melting 
soluble polymer to a material which 
no longer melts. About 20 million 
roentgen link the chains together 
into one large molecule or gel which 
is insoluble in the usual solvents. 
The doses given in Table II are 
always a function of the initial 
molecular weights, i.e. higher doses 
are required to give effective cross 
links as the initial molecular weights 
decrease. All doses given in Table 
II are 


commercial samples. 


approximately correct for 
Radiation doses of up to 10° roent- 
little 
strength or elastic properties at room 


gen have effect on tensile 


temperature. Gas permeability is 
also unaffected. The most striking 
and useful development is the in- 
creased strength above 100° C. which 
is now sufficient to allow containers, 
etc., to support their own weight 
Paraffin wax may be considered to 
be a low molecular weight polyethy- 
lene, so that higher doses of radia- 
tion are required to achieve a gel 
structure. 

Rubbers 


occurring polymer of similar com- 


-Rubber is a naturally 


position as polyethylene. Since the 
rubber already contains some un- 
saturation, it may be cross-linked 
with somewhat lower doses of ra- 
diation than may polyethylene. The 
process and the effects are akin to 
vulcanization. 

Polystyrene — Again polyethylene 
type of effects are observed. No ap- 
preciable changes of physical prop- 


erties occur, but marked increases 





in heat stability and insolubility fol- 
low radiation treatment. Polystyrene 
requires roughly 50 times the radia- 
tion dose to effect changes com- 
parable in magnitude to those in- 
duced in polyethylene. 

Others — Very little detailed ex- 
perimental data appear in available 
literature regarding polyvinyl alco- 
hol, silicones, chlorinated  poly- 
ethylene, and nylon. It is, however, 
well known that 
have been successfully cross-linked 


these materials 

As a modifier of plastic products, 
radiation is not revolutionary; rather 
it represents a small technological 
advance. Polyethylene at this time is 
the only material which shows suf- 
ficient improvement after relatively 
low dosages of irradiation to war- 
rant attention. 

Present costs of radiation process- 
G.E.’s 
radiation cross-linked polyethylene 


ing are high. Irrathene 
insulating tape, sells for about 10 
times the price of the comparable 
non-irradiated Visking sheet. Unless 
vast improvements in the cost and 
availability of radiation sources are 
realized, for the next few years ra- 
diation processing will, probably, 
double the price of bulk polyethy- 
lene sheet (60¢/lb.). This figure is 
based on the assumption that 20 mil- 
lion roentgen are necessary to 
achieve characteristics desired. 

Radiation processing of foods and 
pharmaceuticals may yield inferen- 
tial benefits to the plastics industry 
The glass bottle and tin can used in 
conventional steam processing tech- 
niques diverts an inordinate amount 
of radiation from the incident beam 
Plastics have more favorable char- 
acteristics in this respect and of- 
fer an additional bonus: they do not 
discolor on irradiation. 

Many improvements on the physi- 
cal and chemical properties of plas- 
tics must be realized before plastic 


canning of foods or drugs may be- 


Table |—Criteria Affecting Physical Properties of Polymers 


come commonplace, but it is inter- 





Increasing esting to note that some of the im- 
attraction 
between 


molecules 


Increasing 
Molecular 
weight 


provements can occur on the job 
Cross- 


linking 


Geometric ‘Fit’ re : he 
(Crystallinity ) while the plastic container is radia- 
tion sterilized. 

MP 

Strength 
Elasticity 

Volume resistivity 
Permeability 
Solubility 
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Table !l—Effects of Various Doses of Radiation on Properties of Cross-linked Chemicals 





Ultimate Toluene Volume 
Total Type of Gaseous Melting elonga- solu- resis- 
Structure dose radiation products Appearance point tion Breaking strength bility tivity 


p.s.i. p.s.i. 


Polyethylene neutron, white 110 3000-20° C. 0-150° C. 


gamma, white-yellow none 3100-20 

beta 
yellowish : 3200-20° C. 
yellow-white r 3250-20° C. 400-100 C. 
amber 3100-20 
dark amber i 3100-20 


Parrafin wax neutron, wax 


gamma rubber 


Rubbers, neutron, 
including 
poly- - gamma, 
isoprene, beta 
Neoprene, HCH, H 
etc. 
H HH 


(- C=C 
HC oH 
Styrene HHHH neutron, 
-C-C-C-€ gamma, 
beta 
HOHO 
Polyviny! HHHH neutron, 
alcohol [|| 
-C-C-C-C gamma 
OHHOHH 
Silicones CH. CH., neutron, B-C grease 
-Si-0-Si-0- gamma solid 
CH. CH 
Polyviny!- HHHH 0 neutron, 
chloride 


CCC 100 gamma 


CHHCH 


Nylon 0 0 0 neutron, 


». « GRAGN-RAN-GR gamma 
| 
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Applications of 
irradiated 


Two Types of Films 


by P. A. GOODWIN* 


ost of the development work 
on the irradiation of plastics in 
the Chemical and Metallurgical Div 
of General Electric Co. is centered 
on Irrathene irradiated polyethylene. 
Irrathene irradiated polyethylene, 
the first commercial plastic product 
of radiation chemistry, is being pro- 
duced in large pilot-plant quantities 
for experimental purposes. Still lim- 
ited to use in tapes and films, the 
material is produced in two grades, 
Irrathene 101 and 201. 

G-E Irrathene 101 irradiated pol- 
yethylene is, like the conventional 
type, tough, moisture resistant, and 
hemically inert. But it does not 
melt at 
350° F. 


ance to stress-cracking in a broad 


temperatures as high as 
and has outstanding resist- 


range of chemicals, The material is 
lightly cross-linked, just enough to 
make it non-melting without change 
in flexibility or toughness (see Ta- 
ble I) 

Irrathene 201 irradiated polyethy- 
lene was developed especially for 


\ et |} tion Unit. Che De 
t D General Ele 


IRRADIATED 
iS MINUTE 


NOT 


electrical insulation and contains an 
oxidation inhibitor which will per- 
mit its continuous use at 125° C. 
(257° F.), or even higher in special 
applications (see Table II). 

Development work on other forms 
of irradiated polyethylene is occupy- 
ing most of the attention of the prod- 
uct and process development groups, 
and it is expected that several new 
products will be added to the line. 

The radiation source used for both 
development and production is the 
G-E, 1-m.e.v., resonant-transformer 
electron generator. 

Research and development work 
on other irradiated materials is still 
being intensively pursued at the G-E 
Research Laboratory in Schenectady. 

Irrathene irradiated polyethylene 
insulating tapes and films are begin- 
ning to find acceptance in the elec- 
trical industry, especially for cable 
and motor insulation. Development 
programs on the uses of Irrathene 
insulation are in progress now in a 
large number of electrical manufac- 
turing companies. 


IRRADIATED 
STERILIZATION — 250° F 


Although commercial use of 
Irrathane irradiated poly- 
ethylene is still limited to 
tapes and films, other fields 
are being explored. For ex- 
ample, test results on con- 
tainers indicate improved 
heat resistance of the irradi- 
ated type as compared with 


the non-irradiated variety 


Table I—Physical Properties of Irra- 
thene 101 Irradiated Polyethylene 





Property Value 


Tensile strength (p.s.i.) 1800 to 2200 

18,000 to 20,000 
500 to 600% 

Hardness (Rockwell) R11 

Specific gravity 0.92 


Modulus of elasticity 


Ultimate elongation 


Water absorption Negligible 


Flammability Slow burning 


Chemical resistance Excellent resistance to 


acids or alkaties 
Good below 60° C. 
Swollen by hydro- 
carbons and chlori- 
nated compounds 
above 60 to 100 
C. 


Must be protected from 
sunlight 


Solvent resistance 


Resistance to sunlight 


Table li—Electrical Properties of Irra- 
thene 201 Irradiated Polyethylene 





Property Value 


Dielectric Strength (0.005 in. film) 
s/t @ f 2500 volts / mil 
50 2300 volts / mil 
100 1800 volts / mil 
150 1400 volts / mil 
200° 1100 volts / mil 
200 1100 volts / mil 
$/S 25 1800 volts / mil 
50° 1800 volts / mil 
Volume resistivity > 10'° ohms-cm. 
Power factor 
60 cycles < 0.0005 
1 me. < 0.0005 
10,000 mc. 0.0005 
Dielectric constant 
60 cycles 2.3 
1 me. 2.3 
10,000 mc. 23 


Modern Plastics 





Among all plastics processors, two companies have produced marketable materials 


by the irradiation of polymerized ethylene. Both companies use electron bom- 


bardment and the results quite clearly point up future probabilities 


Polyethylene 


Formable Sheet 


by F. J. BOCKHOFF* and J. A. NEUMANN* 


» nil MATERIAL which can be 
formed in thick sections and to ex- 
tremely deep draws can be produced 
by irradiation of conventional poly- 
ethylene sheet. Details of such form- 
ing will be given later in this article, 
] 


after a consideration of the irradia- 


tion process and its results. 
Irradiation by high-energy par- 
ticles of finished 
sheet, molded, or 
striking 


polyethylene in 
fabricated form 
changes in the 


9 


properties of the material (1, 2, 3, 


produces 


4'). Such irradiation can be cairied 
beta, 


any 


out with gamma, or cathode 


rays from source, the choice of 
the source being primarily economic. 

Irradiation of polyethylene is re- 
markably similar to vulcanization of 
rubber. Polyethylene is 
from an easily fusible thermoplastic 
to a thermosetting material 


changed 


which 
retains form stability at tempera- 
F. Certain me- 


chanical properties are improved and 


tures as high as 400 


these improvements are retained at 
elevated temperatures. Solvent and 
resistance increased 


chemical are 


and the annoying phenomenon of 
stress cracking is completely elimi- 


Yet, 


ranges, irradiated polyethylene re- 


nated. within proper dose 
tains all of the traditionally desir- 


able properties of conventional 
toughness, flexibility, 
and 


inertness in most chemical environ- 


polyethylene: 


impact resistance, complete 


ments. 


Commercial Irradiation Sources 

Although any type of high energy 
irradiation produces the same end 
result, electron bombardment pres- 
ently appears to be the most feasible 
type of commercial treatment, con- 
sidering both control and economic 
factors. 


* American Agile Corp 
it € 


See reference 1 of article, p. 214 


March * 1955 


The voltage of the electron beam 
is quite important in assuring the 
proper depth of penetration. For a 
one-million-volt beam, the depth of 
penetration from one side only is 
about 1 centimeter. Irradiating an 
object from both sides with a one- 
million-volt beam will allow a total 
thickness of about 1 
treated. Higher voltages increase the 
depth of penetration in a 
manner. 


cm. to be 
linear 


From an economic standpoint, fu- 


ture electron generators must be 
built to higher power-output speci- 
fications in order to bring down the 
cost per kilowatt-hour of irradiation. 
At present, the greatest cost of op- 
eration is amortization of the equip- 
ment, which is high when based on 
low-power-output units. 

The most promising development 
appears to lie in the direction of 
which can be 
built to very high voltages with rela- 


(To 212) 


linear accelerators 


page 


ourtesy American Agile Corp 


Tank of one-piece molded construction 


is made of irradiated polyethylene 


C 


tesy American Agile Corp 


Deep-drawn fuel reservoir was vacuum 


formed of irradiated polyethylene sheet 


Tab!e I—Typical Properties of Agilene-HT at Room Temperature 





Property 


Tensile strength 
Elongation 

Stiffness 

Specific gravity 

Shore hardness “D" 
Impact strength, Izod 
Water absorption 


Dielectric constant 
(60 cycles to 100 mc.) 


Power factor 

(60 cycles to 100 mc.) 
Chemical resistance 
lammability 





A.S.T.M. Designation 


D 412-51 T 
D 412-51 T 
D 747-50 
D 792-50 
D 676-49 T 
D 256-47 T 


D 150-47 T 


D 150-47 T 


Value 


1800 to 2100 p.s.i. 
600%, 
45,000 p.s.i. 
0.92 
48 
Did not break 
Negligible 


2.3 


< 0.0005 
Excellent 
Slow burning 





“ vs 
a 
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Thickness 


Control by 
Beta Gages 


Two types of instruments using beta particles to measure sheet 


thickness during production, and at any speed, can be used in 


fully automatic control systems 


AN IMPORTANT industrial de- 
velopment stemming from Amer- 
ica’s vast atomic energy program is 
the beta gage—a unique electronic 
device which makes it possible fo 
processors of sheet plastics to cut 
raw material costs, improve quality 
by tightening thickness specifica- 
tions, and greatly reduce sub-stand- 
ard production. 

Now 


numbers of plastics manufacturers, 


being used by increasing 
beta gages continuously measure the 
weight per unit area of sheet prod- 
ucts without contacting the material 
being gaged. And they do this re- 
gardless of machine speed and even 


*Chief Applications Engineer Tracerlab, Inc., 


by GILBERT CORWIN* 


when the material is in a soft, semi- 
formed state and not susceptible to 
being gaged by any other non-des- 
tructive means. In addition, if the 
density of the product remains rea- 
sonably constant, as it does in most 
plastics sheet products, the gage can 
be calibrated directly in thickness. 


Basic Types 
Since beta gages were first intro- 

1949, they 

into dependable, 


duced in have evolved 
factory-proven 
built for 


continuous operation under adverse 


equipment designed and 
conditions of dust and humidity, and 
in explosive atmospheres. 

There are two beta gage 
“absorption” and “backscat- 


basic 
types: 


ter.” Absorption type gages (Fig. 1) 
have a source of radioactivity and a 
separate detector, mounted so that 
the sheet passes between these two 
elements. The backscatter type gage 
(Fig. 2) is so constructed that source 
and detector are in one unit, thus 
where 


making it ideal for use 


mounting space is limited or for 
coating applications where the thick- 
ness of a coating as it passes over a 
calender is to be determined. 

The principles—both nuclear and 
electronic—upon which beta gages 
operate are simple. In the absorp- 
tion gage a small, shielded radioac- 





tive source—which may be stron- 


tium-90, ruthenium-106, cesium- 
137, or thallium-204—is 


within the lower portion of a C- 


contained 


frame, directly under the cylindrical 
ionization chamber, or detector unit. 
The gives off 
either high, low, or medium energy 
beta particles depending on the rad- 
being 
which are actually elec- 


radioactive source 


ioisotope used, and_ these 
particles 
with 


pass through the sheet and into the 


trons high kinetic energy— 
detecting chamber. 

Because the source capsule con- 
taining the isotope is triply sealed, 
no activity can escape to contami- 
nate the product and the source 


chamber is shielded to minimize 
radiation in any direction but toward 
the detector. There are essentially 
no personnel safety problems. 

The beta particles penetrate the 
moving sheet and variations in the 
weight per unit area (thickness) of 
the material increase or decrease the 
number of electrons which get 
through the material and enter the 
detecting head. Every change brings 
about a corresponding change in the 
current 
meter of the recorder and sheet var- 


electrical flowing to the 























iations are thus easily measured. 
Since the number of beta particles 
is small, the effect is small and the 
ionization current developed by the 
source of the beta gage is about 
os xX 
sandth of one millionth of an am- 
pere. However, this current can be 
measured. 


ampere or one one thou- 


Backscatter beta gages utilize the 
same principles with the major dif- 
ference being that the beta particles 
strike a 

return 


must penetrate the sheet, 
roll), 


(backscatter) through the product 


backing plate (or 


being measured, and enter the 
ionization chamber. The process is 
quite similar to that of shining a 
flashlight into a mirror and observ- 
ing the reflection. 

Another factor to be considered 
where backscatter gages are con- 
cerned is the atomic number of both 
the product to be gaged and the 
backing over which the _ product 
passes at the point of gaging. The 
ability to backscatter beta particles 
is related to the material’s atomic 
number. If a coating or layer of 
a different material is placed over 
the backing, the current flowing from 
the ionization chamber to the re- 
cording meter decreases if material 
with a lower atomic number is used, 
and increases if a material having a 
higher atomic number is measured. 
The minimum thickness of the back- 
ing must be great enough so that 
variations in thickness do not influ- 
ence the gage readings. 

In actual use, the reflecting or 
backing surface is normally either 
a calender roll on the machine using 
the gage, or a plate over which the 
material travels. In most plastics ap- 
plications the reflecting material is 
usually iron, steel, stainless steel, or 
chrome plated steel. 


Absorption gage, shown mounted on machinery below (see arrows), 


has element giving off beta particles which, passing through sheet be- 


ing measured, are absorbed in quantities depending on gage of sheet. 


Number of particles reaching detector indicates sheet thickness 


In general, absorption gages have 
a product range for plastics of from 
1 to 1100 lb./100 sq. yd.; backscatter 
gages have a maximum upper prod- 
uct limit of approximately one-half 
of that. In specific cases even these 
limits are not absolute. 

All gages of whatever make o1 
style, feed the electrical current 
gathered in the detecting element 
into a pre-amplifier which boosts the 
current to a measurable degree, and 
which in turn sends this current into 


an indicating meter. This meter is 
calibrated in accordance with the 
material being gaged and the sensi- 
tivity desired. It might be center zero 
with plus or minus deviations, or be 
directly calibrated in terms of thick- 
ness or weight per unit area. 
Changes in sheet thickness can be 
noted by watching the needle or, as 
is true in most industrial installa- 
tions, a recorder, either circular or 
strip chart type, can be teamed with 
the beta gage console to provide a 
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Fig. 2—Beta gages of the backscatter type also 
consist of isotope element and detector, but have 
both of these parts mounted in a single unit 











permanent production record of 
product variations. 

The recorder can be fitted with 
visual or audible alarms and limit 
switches to signal when the gage 
readings indicate that the product 
has exceeded established telerances. 

ny cases, of course, these limit 
switches are also used to actuate 
1echanisms and to transmit 

that automatically make the 
corrections in the process- 

ing equipment to bring the product 


back into tolerance range. 


Completely Automatic 

A beta gage system can thus be 
completely automatic in all respects, 
or can be a more simple type in 
which the instrument meter (or re- 
mote meters which are available) 
are watched and manual corrections 
made. Usually this type of equip- 
ment can be converted to be auto- 
matic when desired. 

Another variation that has de- 
veloped in gages is equipment per- 
mitting the detector heads—either 
absorption or backscatter—to meas- 
ure at any point across the sheet. 
There are also available power scan- 
ning mounts which automatically 
drive the detector and associated 
source (in the case of absorption 
gages) across the width of the sheet 
and retract the gage when the fur- 
ther side is reached 

Scanning gages are especially use- 
ful for sheet extrusion processes 
since measurements across the sheet 
provide rapid detection of erroneous 
die setting and temperatures, thus 
insuring the production of a much 
more uniform sheet. 


106 


Lace 


) , 


When using backscatter gage (above 
and left, see arrows), beta particles 
pass through material being measured, 


strike backing plate or roll, and re- 


turn through material to detector 


Self-standardizing features are 
available by means of which the 
gage is automatically withdrawn 
from the product at regular intervals 
(15 min., perhaps) and automati- 
cally corrected for such things as 
the build-up of dirt on the detector 
and source windows, changes in the 
electronic components, and source 
decay. On the 
standardizing gages, standardization 


simpler manual 
which corrects for the same factors 
is usually performed about once in 
8 hr. or sometimes more often. 
Another style of gage now being 
used is the strip or profile scanner. 
This is essentially a laboratory tool 
and can be used to accumulate data 
on machine and product variations. 
Usually a strip is taken from across 
each roll of completed product, 
spooled, and then fed through the 
gage and the results presented on a 
strip-chart recorder. One _ paper 
manufacturer uses the gage not only 
to accumulate data about paper pro- 
duction, but also about the wearing 


of machine felts and wires. 


Data Presentation 


A unique method of presenting 
such profile data is to mount the 
chart on a sheet of cardboard, cut 
the card along the trace, and then 
place the cards horizontally one be- 
hind the other, thus obtaining a 
three dimensional picture of product 
variations. An important advantage 
of the strip scanner is that it elim- 
inates the variations introduced in 
scanning by the 
forward movement of the sheet. 


across-the-sheet 


Automatic gages often can incor- 
porate push-button range selection 


so that operators can be unskilled 
and yet change from product to 
product by just pushing a button. On 
products where even occasional op- 
erator attention is not possible, the 
fully automatic gages are priceless. 
Complete gage installations range 
in price from a few thousand dollars 
to as high as $25,000 or more for 
multiple gage, controlling set-ups. 
Permacel Tape Corp., a user of 
beta gages, made the following com- 
ment two years ago, and it is now 
typical of the sentiments of a number 
of experienced gage users: 
Tape Corp. installed 
the first beta gage in December, 1952. 


All development runs have been 


“Permacel 


completed and the beta gage has 
been in regular production for four 
months. 


Finished product quality 


has improved and raw material 
yields have increased from between 
2 and 5 percent. The control of 
thickness by the beta gage has been 
amazing to our operators. When in- 
stalled, our operators were com- 
pletely distrustful of this ‘new 
gadget’—the beta gage. Our experi- 
ence has been such that our opera- 
tors now have implicit faith in the 
beta gage and are pressing for addi- 
tional installations. A second beta 
gage is currently being installed.” 

Beta gages have become an ac- 
cepted and standard method of con- 
trolling sheet materials, of improving 
quality, and cutting raw material 
costs. The fact that many models are 
available, with a wide variety of 
performance characteristics and op- 
erational features, makes beta gages 
available to large and small manu- 
facturers. 
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NEWS AND VIEWS OF PLASTICS PROGRESS 


PUBLISHED BY F. J. STOKES MACHINE COMPANY, PHILADELPHIA 20, PA. 


other Custom Molder Praises Stokes Truly Automatic 


. . 
Molding Machine More and more custom molders are turning to 


Stokes truly automatic injection molding for the 

low-cost production these versatile machines make 

possible. In this regard R. G. Cheney, President of 

thaldine vito pig Plastal Specialties Company, Seattle, Washington, 
viewer is very difficult to Writes: ‘We are very well pleased with the versa- 

old due to the variation in _‘ tility of our Stokes 700 which is currently operating 

~@ thickness caused by the 32% 94 hours a day, 7 days a week.” A second machine 


—™~4 — _—, 2 lB om . ordered by Plastal will be in operation shortly. 


customer's specification. 


& 
4 


t 7 


= 
\ 
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The parts illustrated are typical of the variety and 
quality of pieces turned out by Plastal on the Stokes 
injection machine. The television viewer lens made 
for T'V Colorscope required very 
careful control of cycle time, mold 
temperature and other variables 
in order to produce the optically 
flat surfaces required. Once this 
preliminary work was done, how- 
; ever, the Stokes 700 press pro- 
12-cavity mold. ' 2,9, b I duced the pieces automatically 
Hiss ) and economically, even though 
the long cycle time required 
would have been “wasteful of 
labor on any other type of ma- 
chine,”’ according to Mr. Cheney. 


A Stokes Model 700 fully Perhaps the most complicated single part—and 
automatic injection molding one that shows the inventiveness of Plastal per- 
we ae sonnel—was a thermometer housing of high tem- 
satility of the machine is perature styrene, produced for hot water bottle 
particularly important to this stoppers. This piece, with a long hollow tube up 
custom molder. its center to receive the mercury column and a 

: : screw base, had to be unscrewed from the core. A 

A three-piece resistor gear and rack system was impracticable due to the 
housing of flame-resistant a . ‘ : 

Tenite produced automati- A thermometer distance involved. Plastal solved the problem by 

cally in a 6-cavity mold. housing fora hot mounting a fluid motor on the mold and timing its 

Total weight 3% ounces. water bottle driving mechanism through the electrical system 

of the press for fully automatic operation. Again, 


the Stokes 700 press produced these complex parts 


D —= we of ety without attendance of any kind other than material 
are produced in a 3-cavi . . 
meld ca the Sues Wedel supply and removal of finished pieces. 


700 injection molding press. 





Molder and Metallizer Teamwork Needed to Achieve Minimum Cost 


American Metalizing Corporation, started less than two 
years ago, has built its custom finishing business to such a 
large volume that a second Stokes 48-inch vacuum metal- 
lizing unit was purchased last fall to meet delivery sched- 
ules for a tremendous Christmas business in toys, novelty 
jewelry, and Christmas tree decorations. Most of the time, 
the plant runs three shifts a day, six days a week. 


American Metalizing’s president, Harry Saidel, has a phi- 

losophy which may be a clue to the success and growth of 

the firm. As Mr. Saidel puts it, “‘A plastics manufacturer 

with products that lend themselves to vacuum metallizing , tia 
should certainly get together with his finisher at the earli- Two Stokes 48” vacuum metallizing units at 


est stage possible. American Metalizing Corporation, Bronx, N. Y. 
“The cost of the vacuum metallizing process alone is only Typical parts given a bright, durable finish by 
a small part of the total finishing cost. By designing his this process are Christmas tree ornaments, 
molds so that the pieces delivered to the metallizer can be jewelry, toys and toy musical instruments. 
handled more efficiently, the plastics manufacturer can 

keep his bright-finishing cost down to an absolute mini- 

mum. Which means, of course, that his profit-margin will 

be higher.”’ 


American Metalizing Corp. metallizes a wide variety of 
plastic products in the two Stokes units. Novelty rings, 
earrings and other jewelry are typical of small items metal- 
lized in batches of thousands in 17 to 20-minute cycles. 
Another large business is done in “‘gold’’-plating molded 
plastic shapes which assemble into elaborate lamp bases 
and simulate much larger solid metal pieces. Low-cost 
items to which metallizing gives a luxury look include lip- 
stick cases, harp-shaped novelty flower pots, molded glass 
bottles for toiletries, bantam flashlights the size of a box 
of matches, Christmas tree decorations, toy cars and 
submarines, and toy musical instruments such as trumpets, 
clarinets, and baritone horns. At other times during the 
year American Metalizing keeps busy on such “‘industrial”’ 
items as flashlight reflectors and knobs for radio and TY 
sets. Mr. Saidel has also developed techniques for metal- 
lizing glass and metal products. 


es Stove Knobs on Stokes Model 800 


“The advantages of the new Stokes Model 800 fully automatic 
cOmpression molding press are attracting increasingly favor- 
ablé attention from plastics molders. This high-speed 15-ton 
molding press for thermosetting resins has a complete cycle 
time of 5 seconds, excluding cure. Since one man can 
attend up to a dozen or more of these presses, unit labor cost 
is low. 


Eldon Manufacturing Company, a custom molder in Los 
Angeles, California, has operated its Model 800 fully auto- 
matic press 24 hours a day since they installed it nearly a 
year ago. The stove knobs shown in the photo are typical of 

(the parts molded at low unit cost on the Stokes press. 
These urea parts are made in a two-cavity die. 


Complete information on the Stokes Model 800 automatic 
compression molding press is contained in Bulletin 513. 
A workman examines urea stove knobs made" Algo available is ‘Fully Automatic Molding’, an interesting 
by Eldon Manufacturing Company on 4” ‘jpochure on the theory and economies of automatic machines 


Stokes Model 800 automatic compressi@iie for plastics production. Ask for these on enclosed card. 
Da relsing press. The press operates 24 hours 


ee day f or this custom plastics molder. 





Eby Cuts Plastics Molding Costs with Stokes 
Automatics and Semi-Automatics 


Hugh H. Eby, Inc. of Philadelphia, 
a large manufacturer of radio, tele- 
vision and electronics components 
and sub-assemblies, molds a wide 
line of plastic sockets, connectors, 
plugs, knobs and terminal blocks. 
Many of these parts are complex 
and require precise control of cycle 
times, pressures, and all other press 
operations for high quality produc- 
tion in quantity. 


Eby uses a 100-ton Stokes 727 trans- 
fer press which is ideally suited for 
much of this intricate work. The 
Stokes patented Bar Controller 
makes press set-up a quick, simple 
operation requiring no elaborate 
adjustments. Buttons are moved on 
calibrated bars to control press ac- 
tions and may be adjusted or reset 
even while the press is in operation. 
Once the settings are developed for 
each piece, they can be recorded so 
that when the particular part is 
needed again, the proper settings are 
easily made for quick press sét@up 
and immediate production, 


A Stokes Model R préss prepares 

preforms for Eby’s ¢ransfer press, 

which operates rodmd-the-clock, 5 

days a week. A.battery of Stokes 

Model 741 fully automatic presses 

and a Model 800 press are also 

at Eby for automatic production of 

plastic —_ ts. These A Stokes 100-tomeMode! 727 transfer 

— ee 3 : press used at Hugh H. Eby, Inc. Parts 

rir ae te aan ae Somes shown are typical of those produced 

ing devil on this machine. The press as shown 
is molding half-moon sockets of biack 
phenolic in a 16-cavity transfer die at 
the rate of over 19,000 per day. 


eS 


The parts shown here are typical of 


plastics moldings used by Eby in a 
wide variety of sockets for electronics, 
fadio and television equipment 





Ungar Electric Tools, Inc. Molds 
“Little a! Angel” Handles 
On Stokes Transfer Press 


Used in home workshops, laboratories and 
throughout industry for small soldering jobs, 
the Ungar Pencil Soldering Iron has earned 
itself the complimentary nickname ‘“‘Little 
Angel”’ for its light weight and easy handling 
characteristics. 


The feature of the Ungar iron, and its com- 
panion line of woodburning tools, is a durable 
plastic handle which is light in weight and re- 
mains cool during use. This handle is being 
produced at the rate of 3500 per day on a 
Stokes Model 728 bottom transfer compression 
molding press. The installation of the press in 
January, 1954 enabled this Venice, California, 
manufacturer to produce the part with a sub- 
stantial saving in cost. 


The correct combinations of mold design, cycle 
sequence and pressures were developed through 
cooperation between the Stokes Advisory Ser- 


ing systems for the upper and lower rams on 
the 728 Stokes press, coupled with the patented 
bar controller, permit independent control of 
press speed and pressure for greater accuracy 
and maximum output. 


The handles are produced on a two-minute 
cycle in an open pot transfer die with 16 cavi- 
ties for molding the general purpose phenolic 
resin. The chief engineer of Ungar Electric 
Tools, Inc., Mr. A. R. Knowles, says that the 
Stokes press is the cleanest in operation that he 
has ever seen, which is in keeping with the 
modern appearance and spotless housekeeping 


vice and Ungar engineers. The separate pump- of this manufacturer’s new plant. 
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Cd 
. ox It’s better off during the day, when the finished pieces have to be carted 
off to the production line where the electronic components are assembled. 
SS Then there is an occasional inspection to see that everything is running 
smoothly and that production quality remains high. 


“Watchman, what of the night?” 


Stokes Automatic Molding presses must get lonely at times. . . operat- 
ing all day and throughout the night with only the occasional com- 
panionship of a night watchman. At Mandex Manufacturing Company 
in Chicago, for example, the hopper of the 50-ton Stokes press is filled 
by the night watchman when he comes on duty and then again when he 
leaves. Other than that, the press receives little attention, its hopper 
containing enough material for 23 hours of continuous production. 


Of course, the lonely existence of this Stokes Model 741 press in the 
midst of a busy manufacturing plant means money in the pockets of its 
operators. In the case of a radio tube socket produced in quantity by 
Mandex, automatic operation reduced costs as much as 80°; 


James Cullerton, sales ma 
Mandex Man rap oe 


Mandex, founded in 1951, is a custom supplier and designer of electronic 
components for the radio and electronics industry. Through modern 
production methods, typified by the acquisition of the Stokes automatic 
compression molding press, the firm has more than tripled its produc- 
tion per man-hour in the last three years. 


There’s a catalog that gives detailed information on the Stokes Model 
741 press that’s yours for the asking—or check it on the enclosed 
reply card. 


STOKES 


STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages /Industrial Tabletting, Powder Metal and Plastics Molding Presses / Pharmaceutical Equipment 


F. j. STOKES MACHINE COMPANY 
5534 TABOR ROAD, PHILADELPHIA 20, PA. 
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What the plastics industries are doing and planning 


SURVEY of 
makers and major processors in- 
dicates that all of the former and 


plastics material 


quite a few of the latter are con- 
ducting present research on the ef- 
fects of radiation on various kinds of 
plastics. Several of the material 
makers have installed or are about 
to install their own radiation sources 
and facilities, in general using co- 
balt-60 as a gamma source. A few 
are purchasing electron generators 
or accelerators. The secondary pro- 
cessors, in the main, are using ren- 
tal facilities for irradiation and con- 
ducting their tests in their own lab- 
oratories, 

A vast silence extends over much 
of the present research at industry 
level, but the following statements 
from representative companies are 
reported here to indicate the trends. 

American Agile Corp.—See full 
story, p. 103. 

American Hard Rubber Co.—Has 
had samples of polyethylene treated 
and is currently running tests to de- 
velop cost and property data. 

American Machine & Foundry Co. 

-Being fully aware of the basic ad- 
vantages of using atomic energy to 
polymerize plastics, the firm is vi- 
tally interested in developing and 
supplying equipment for radiation 
processing, In addition to many tra- 
cer applications, radioisotopes have 
already found application in a nu- 
cleonic microfeed which AMF engi- 
neers have designed for use with 
their cigarette making machines. 
Current projects in AMF’s Atomic 
Energy Department are centered 
around a “unitized” research reac- 
tor design. With this type of equip- 
ment, which would consist of rela- 
tively low-cost standardized reactor 
elements and configurations, univer- 
sities and industry will be able to 
fit the requirements of widely dif- 
fering basic specifications. The “uni- 
tized” or building block approach 
will permit conversion of ionization 
equipment from time to time to 
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more modern and complex configu- 
rations. 

Anchor Plastics Co.—This custom 
extruder is offering irradiated cross- 
linked polyethylene tubes, extruded 
shapes, and rods for testing and de- 
velopment programs. Doses of ir- 
radiation are to customer’s specs. 

Bakelite Co., Div. of Union Car- 
bide and Carbon.—This 
has been directly involved in atomic 


company 


energy work since its inception, and 
has made several outstanding con- 
tributions to its development. Be- 
cause of this, Bakelite has been fully 
advised as to the progress of nuclear 
work and its significance in relation 
to the plastics industry. As a result, 
new techniques have become avail- 
able which are already simplifying 
and improving processing methods. 

The use of tracer techniques has 
greatly simplified the study of re- 
action mechanisms, and has permit- 
ted accurate determinations which 
would have been impossible previ- 
ously. This has shortened the time 
for completion of research and de- 
velopment phases of the processes 
of manufacture. 

Radioactive thickness gages and 
similar instruments have simplified 
and improved control of mechanical 
processing operations. 

Radiation as a catalyst for initia- 
tion of chemical reactions has be- 
come practical with the advent of 
cobalt-60 as a convenient source. 

Radiation treatment of finished 
plastics products to obtain improved 
physical properties is certainly a 
demonstrated fact. At least one such 
product is on the market, but as yet 
no company product makes use of 
this effect. 

Celanese Corp. of America.—Us- 
ing tracer equipment for laboratory 
testing and development work. 

Chicago Molded Products Corp.— 
Has done a limited amount of expe- 
rimentation with a view to securing 
results of commercial value. 

Diamond Alkali Co.—Using a co- 


balt-60 radiation source in the form 
of a hollow 2-in. pipe fixed in a 2- 
ton lead pig shield, this company 
will concentrate on vinyl type mon- 
omers and polymers in its irradia- 
tion investigations. The unit devel- 
oped for Diamond Alkali by the 
people at Brookhaven National Lab- 
oratory contains a heat exchanger, 
which is a tubular coil surrounding 
the cobalt pipe. The heating or cool- 
ing liquid can be passed through the 
coil to control the temperature sys- 
tem, making it possible to carry out 
irradiation of any desired tempera- 
ture. Another feature is that either 
batch or continuous sample irradia- 
tions can be carried out. 

The Dow Chemical Co.—The com- 
pany feels that any statement on 
the work it is doing on polymeriza- 
tion and copolymerization would be 
premature. An interesting applica- 
tion of radioactive tracer technique 
is in operation in the Saran Wrap 
Div. As the film comes from the ex- 
truder, it is difficult to gage mechan- 
ically because it is sticky until cool. 
By placing a amount of 
shielded radioactive material below 
the film and a Geiger counter above 
it, a continuous gaging operation is 


small 


obtained without touching the film. 

General Electric Co., Chemicals 
Div.—Work on irradiated polyethy- 
lene films is described on p. 102. De- 
tails of developments at the Knolls 
Atomic Power Laboratory are not 
yet releasable. 

The General Tire & Rubber Co.— 
The potential use of nuclear energy 
in industry is being closely followed 
by this company, particularly as this 
new form of energy applies to plas- 
tics and chemicals. From reports in 
research circles, nuclear energy ap- 
plications in these fields will, in the 
future, change or transform basic 
chemical reactions, giving chemists 
and engineers new controls over 
product development. 

Laboratory experiments meshing 

(To page 216) 
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PROTOTYPES 
from MATCHED 
PLASTICS DIES 


Low-cost technique produces evaluation samples 


of reinforced plastics products which are equiva- 


lent to those made in matched metal molds 


by DR. J. N. EPELt 


By molding prototypes of reinforced plastic chair-back on matched 


plastic tools, revisions in original design can be easily made 


before full-scale mass-production operations are started 


nee in the reinforced plas- 
tics industry have frequently in- 
dicated the need for a method of 
obtaining accurate, inexpensive pro- 
totype parts which could be used 
for field and market testing. A tech- 
nique for producing sample rein- 
forced plastics parts which are 
equivalent to those produced in 
matched metal molds has been de- 
veloped, utilizing matched plastic 
dies, to provide the engineer and 
designer with a direct method for 
pretesting their ideas and for de- 
termining proper wall thicknesses, 


*Reg. U.S. Pat. Off 
+President, Duralastic Products Co., Detroit, Mich 
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radii, and structural reinforcements. 

Engineering and design data, based 
on experience in the fibrous glass- 
reinforced plastics field, are as yet 
limited in scope. A wealth of exper- 
ience-backed data are available for 
metal stampings, castings, and forg- 
ings, and rules of thumb can, there- 
fore, be commonly used; neverthe- 
less, samples of metal products are 
frequently made before production 
dies are constructed. Preproduction 
samples of reinforced plastics parts 
have been made by hand lay-up 
(zero p.s.i.) and vacuum bag mold- 
ing (14 p.s.i.) techniques. But parts 
produced by these methods cannot 


be classed as prototypes, since the 
physical properties obtained will not 
be equivalent to those of the final 
parts molded in matched metal dies 
at 70 to 500 p.s.i. Lower glass con- 
tent, lower filler loadings, and po- 
rosity generally characterize parts 
made by these techniques. 

In an attempt to furnish its cus- 
tomers with prototype moldings 
identical in physical properties, wall 
thicknesses, dimensions, glass con- 
tent, and densities with those of the 
final matched metal molded part, 
our company has developed the 
matched plastic molding technique. 
Molding pressures of 70 to 300 p.s.i., 


113 





First step in making matched plastic dies ts production of piaster model. Here sheet 


wax is applied to model and smoothed out (inset) to create proper molding edge 


type of pinch-off, surface effects, 


and formulations are comparable for 


both matched plastic and matched 
metal molding. The major difference 
in molding technique is __ that 
matched plastic molding is carried 
out at room temperature and given 
a post-cure at 250° F. 

The use of matched plastic dies 
enables a molder and his custom 


a | 


molding client to save two very 
during the 
experimental and development phase 


valuable commodities 
of getting a new product ready for 
production — time and money. 
Matched plastic dies are advan- 
tageous for test work since die 
modifications can be readily made 
within hours or days as com- 
pared with weeks or months in pat- 


Plaster of paris male pattern is removed from completed phenolic female, using hammer 


and chisel. Wood pieces served as retainer box during pouring of the phenolic 


tern or die shops — at very nominal 
costs; a market study of consumer 
reaction can be made with samples 
produced by this technique; parts 
can be field tested and modified be- 
fore an investment is made in steel 
dies; preform versus die-cut mat 
can be tested; and compounding 
modifications can be evaluated on 
the actual part while the metal dies 
are being made, thereby saving de- 
velopment time after the final die 
is completed. 

Articles molded in matched plas- 
tic dies by the Duralastic technique 
are almost indistinguishable from 
production parts and can, therefore, 
yield testing data. 
These parts are attractive enough 


accurate field 


to be used for show displays in or- 
der to test consumer reaction. 


Case History 

When Shwayder Brothers, Inc., 
Detroit, Mich., decided to manufac- 
ture a line of school furniture in- 
corporating plastic chair-backs, they 
were faced with such questions as: 
what wall thick- 
nesses, what surface effects are ob- 


which plastics, 


tainable, and what curvatures are 
required at the outer edges for opti- 
mal rigidity and strength? 
Duralastic was asked to produce 
fibrous 
backs. Shwayder’s chief engineer, 
Karl Steidtman, asked that these 
samples be produced by the matched 
plastic molding technique because 
he had been assured that, in addi- 
tion to the evaluation he wanted of 


glass prototypes of the 


glass reinforced polyester for this 
application, accurate 


could be obtained and any design 


prototypes 


modification needed for successful 
molding in production could be in- 
corporated in the sample parts. 

An important consideration re- 
garding the chair-back was the mat- 
ter of the final appearance. Dur- 
ing preliminary discussions, it was 
suggested that a part thickness of 
0.093 in. would be adequate. There 
question whether this 
would be sufficient thickness from 
the standpoint of both rigidity and 
strength. There was the additional 
problem of whether this would be 
a sufficient thickness for fastening 
the back to the frame. To obtain 
answers to these questions, proto- 
type parts were molded in matched 
plastic dies. 

Samples from these dies answered 
the questions, and revisions in the 


was some 
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Male and female plaster patterns (A, B, C, and D) used to pro- 
duce the two halves of a matched plastic mold (E—female, F— 


original design were made accord- 
ingly. W1 the steel dies were be- 


ing made, 35 mples, representa- 


tive of production parts, were re- 


quired for the Chicago School Fur- 


rm 


niture Show. These samples were 
molded in the plastic dies. 

The procedure used in preparing 
the Shwayder 


illustrates the Duralastic technique. 


chair-back samples 


The matched plastic tools were 
made using phenolic casting resins 
supplied by Reichhold Chemical Co. 
To date, the major 


matched plastic tooling by Dura- 


portion of 


lastic has been done with phenolic 
casting resins because of cost con- 
Epoxy 
have shown a great deal of promise 


siderations. casting resins 


and undoubtedly will have an 
important part in 
matched plastic prototype molding. 


Mold-Making Steps 

Since specifications and prints had 
not been prepared for the chair- 
back as a fibrous glass-reinforced 
plastics molding, Shwayder Broth- 
ers provided a plaster model with 
the desired contours. The edge of 
this plaster model in its original 
form was unsuitable for the con- 
struction of a die for molding fibrous 
glass reinforced plastics and, there- 
fore, the edge of the model was first 
built up with sheet wax as shown 
in a photograph on p. 114. This 
build-up created a proper shearing 


increasingly 
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edge, which, in this case, constituted 
a vertical edge on the part. Such 
changes also resulted in improved 
rigidity of the molded part. 

The step-by-step 
producing the 
these chair-backs may be described 
as follows, the key letters in the 
description linking to the photograph 
at the top of the page. 

1) A plaster female (A) was 
taken off the model after it was re- 
vised by the addition of sheet wax 


procedure in 
phenolic dies for 


to the edge as described in the pre- 
ceeding paragraph. 

2) A plaster male pattern (B) 
was taken from the plaster cavity 
A. This plaster male was the pattern 
against which the 
cavity (E) was cast. 

3) The (A), 
created as in step 1, was laid up with 
wax equal in thickness to that of the 
wall of the finished molded part. 

4) A plaster male (C) was cast 
in the plaster female (A) after wax 
lay-up as in step 3. 

5) A female plaster pattern (D) 
was cast against the plaster male 
(C) described in step 4. This female 
plaster is the pattern against which 
the final phenolic male (F) was 
cast. 

Thus there had been created a 
female plaster (A), a male plaster 
(B), and a set of plaster patterns, 
male and female (C and D), with 
part thickness clearance. The final 


final phenolic 


plaster female 


male). Details of the various steps involved in the actual mold- 
making operation are described in the text below 


phenolic dies (E and F) were cast 
against the plaster patterns B and D. 
The plasters (A and C) 


from s 


resulting 
ps 1 and 4 were kept in re- 
erve for major modifications which 


.. oe oe J 


could not be made directly on the 


phenolic dies, should they be needed, 
or should a phenolic die be acci- 


dentally damaged. 


High Molding Pressures 
Matched plastic dies must be sub- 


jected to high molding pressures 
(70 to 300 p.s.i.) to obtain parts 


those 


matched metal dies. It is, therefore, 


equivalent to molded in 
imperative that the cavity be re- 
inforeed in such a manner as to 
minimize tension forces. For parts 
of any appreciable depth, it is neces- 
sary to encase the plastic cavity in 
a rigid steel frame. For ease in 
handling and mounting to the press, 
it is desirable that both halves of 
the die be mounted on heavy steel 
plates. Duralastic’s experience has 
indicated that the 
method of preparing plastic dies is 


most direct 
to cast the punch integral with steel 
mounting plates which have been 
prepared with anchor bolts and re- 
inforcing rods for the purpose of 
providing a strong mechanical bond 
between the steel and the casting 
integral 
with back-up plate and steel re- 
tainer frame. 

In the case of the chair-back, the 


resin. The cavity is cast 
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Polyester resin is poured onto glass mat placed on female half of phe- 


nolic mold. Operator holds surface mat which will cover fiber pattern 


: 


Flash is removed from chair-back prototype by knife, ard a file or sandpaper is used 


to smooth the edges. A stack of finished chair-back prototypes is at right 


part was sufficiently shallow so that 
steel framing of the cavity was not 
required. On the other hand, the 
matched plastic dies for the produc- 
tion of prototypes of a Chrysler 
heater plenum chamber required a 
heavy steel retainer frame since the 


part was deep and the article was 


to be molded using Duramix §S, 


a sisal glass-reinforced polyester 
molding compound. This part was 
molded at pressures up to 300 p-.s.i 

The construction of the “pinch 


off” determines whether non-porous 
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molded parts are obtained. In 
matched plastic dies, the telescope 
must be a minimum of 0.100 in. and 
should be constructed with a clear- 
ance at the pinch-off of 0.004 to 
0.010 inch. Closer clearance often 
broken larger 
clearances in too free a flow of resin 
so that a sufficiently high hydro- 
static pressure cannot be built up 


results in edges, 


within the die. 

The dies are mounted in the press 
in the same manner as steel dies, 
with one important difference: The 


Fibrous glass-reinforced polyester chair-back prototype is removed 


from female half of phenolic mold after completion of mo!ding cycle 


stops must be mounted external to 
the die, preferably on the mounting 
plates. 


Die Correction 

It is advisable that the plaster 
models be given a smooth finish 
prior to casting the plastic dies so 
that a 
patching need be done on the sur- 


minimum of sanding and 
face of the die. Porosity, pin-holes, 
and blemishes on the molding sur- 
face of the plastic dies can be cor- 
rected using a room temperature 
curing epoxy resin containing milled 
fibers as filler. 

advantage of 
matched plastic molding over both 


An important 


vacuum bag and hand lay-up meth- 
ods is that there are no severe lim- 
itations on the percentage of filler 
which can be used since cures are 
made under pressure up to 300 p.s.i. 
If, for reasons of physical properties 
or economics, it becomes desirable 
to mold parts containing up to 50% 
filler, this can be done. Thus, from 
the compounding standpoint also, 
prototype parts which are equiva- 
lent to those to be molded in 
matched metal dies can be made 
and field tested. Parts containing 
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HOUSED IN TOUGH, weather-resist- 
ant Tenite Butyrate, this new sound 
equipment for drive-in theatres gives 
superior performance under outdoor 


conditions. 


A shatterproof case of gray and black 
Butyrate houses the car speaker. Its 
molded design locks speaker parts 
into one sturdy unit, minimizing vibra- 
tion. An equally tough cap, of trans- 
lucent green Butyrate, protects the 
junction box on top the speaker stan- 
chion. Illuminated from within, the 
cap serves also as a beacon to mark 


speaker location. 


These Butyrate housings are excep- 
tionally resistant to weathering and 
corrosion. Their lustrous colors won't 


chip or wear off, need no refinishing. 
p g 


Today you'll find Tenite Butyrate used 
extensively in outdoor products for 
home, sports, and industry. For an 
illustrated booklet with more informa- 
tion about Tenite properties and uses, 
write EASTMAN CHEMICAL PRODUCTS, INC., 
subsidiary of Eastman Kodak Company, 


KINGSPORT, TENNESSEE. 


@ Bevelite jewel-tone speaker equipment manufac 
tured by Theatre Specialties, Inc Los Angeles, 
Calif. Speaker case and junction-box cap molded 
of Tenite Butyrate. 

e@ Information regarding Tenite also can be ob 
tained from local representatives listed under 
“Plastics—Tenite”’ in the classified telephone direc- 
tories of the following cities: Chicago, Cleveland, 
Dayton, Detroit, Houston, Leominster (Mass.), Los 
Angeles, New York City, Portland (Ore.), Rochester 
(N. Y.), St. Louis, San Francisco, Seattle, and Toronto 
—elsewhere throughout the world, from Eastman 


Kodak Company affiliates and distributors. 


TENITE 


BUTYRAT E& 


an Eastman plastic 
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‘ 
Large phenolic molds require steel reinforcement and bottom plate with holes for pouring 


and venting; steel frame-work above (without bottom plate) is on plaster male pattern 


Female haif (top) and 
male half of phenolic 
mold for producing re- 
inforced plastics pro- 
totypes of a heater 


plenum chamber 


Molded heater plenum 
chamber 
Molding 
from which it was 


prototype. 


compound 


made contained 50% 
clay as filler and chop- 
ped sisal and fibrous 
glass as reinforcement 


50% carbonate filler have been 
molded by Duralastic with no ap- 
parent difficulty. 

Premix molding compounds con- 
taining 50% clay as the filler and 
chopped sisal and fibrous glass as 
reinforcement, have been molded in 
matched plastic dies with no diffi- 
culty. This compound was used for 
the Chrysler heater plenum chamber, 


Room Temperature Molding 


Matched plastic molding is car- 
ried out at room temperature. A 
two-stage catalyst system is used. 
Cobalt-Lupersol DDM is used for 
the room temperature cure within 
the plastic die; benzoyl peroxide is 
included to insure the attainment 
of full strength when the 
postbaked in the oven at 250° F 

When parts to be molded will not 
subsequent 
single application of a paste wax, 
such as Simoniz, to the die is usu- 


parts are 


require painting, a 


ally adequate to prevent sticking 
during the molding operation. When 
parts are to be painted, a water- 
soluble parting lacquer is applied 
to the die prior to each molding. 
Matched plastic dies are equally 
effective for laminates containing 
mat or preform, or for parts using 
premix molding compounds. Time 
can, therefore, be saved by having 
auxiliary tools, such as mat cutting 
dies and preform screens, made 
while waiting for the matched metal 
dies to be completed. Assembly, 
finishing tools, and fixtures can also 
be prepared and checked during 


this waiting period. 


Summary 

A valuable aid for reinforced 
plastic molders and their custom 

lding clients has been developed 
in the form of matched plastic dies 
which will produce prototype parts 
molded in 

Matched 
plastic dies are relatively inexpen- 
which can be made 
quickly and modified easily. Physi- 
cal data, such as proper wall thick- 
ness, radii, and structural reinforce- 


equivalent to those 


matched metal _ dies. 


sive tools 


ment requirements, can be deter- 
mined from molded in 
matched plastic dies. 

Because a method now exists for 
evaluating products quickly and in- 
expensively, many products still in 
the drawing board phase can now 


be considered for molding in rein- 


parts 


forced plastics. 
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Molding Styrene SUPER Insulators 


Radiation detection devices require insu'ators which approach the ultimate. Styrene 


pieces, molded under carefully controlled conditions, serve the purpose perfect!y 


by H. R. BROADLEY* 


Heart of certain ionization cham- 
bers used as radiation detection 
devices is a super insulator which 
separates a charged metal probe 
from a surrounding conducting 
chamber. In order that charge leak- 
age from the probe be kept to an 
absolute minimum, the _ insulator 








Fig. 1 (above) —Exp'od- 
‘ F ed view of pocket ioni- 
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charge on the probe. | Wh;  } and chamber covezing 
Figure 1 presents an exploded 

view of a pocket ionization chamber PR a ys commie 

of the type developed by Dr. Francis 

Shonka at Argonne National Labo- SCALE 

ratories. From left to right are the > 

plastic switch base, magnetic switch, 

collector probe and super insulator, 


settles Fig. 2 ('eft)—Sectional 
INCH 
+ 4 drawing of asienkled 





ionization chamber 


and the case. Figure 2 is a sectional 
drawing of the assembled pocket 
chamber. The magnetic switch is 
contained in the switch base which 
consists of black polystyrene injec- 
tion molded around the switch as- 
sembly. The complete unit is ce- 
mented into the conducting case and 
serves to position and secure the su- 
per insulator and conducting probe. 
The insulator must have an elec- 
trical leakage resistivity of between 
10'> to 10°° ohms. 


Material and Development 

Polystyrene has one of the highest 
surface resistivities of any of the 
common plastics. A high heat distor- 
tion grade, clear polystyrene was 
chosen for the super insulator. To 
minimize difficulties in the form of 
bubbles and flow lines, the polysty- 
rene molding material was predried 
in a vacuum oven at 90° C. for 48 
hr. and stored in a desiccator until 
used. 

The highly polished mold was 
filled rapidly at high pressure by 
employing a modified Denison Ce- 
ramic press as an injection molding 
machine. Modifications to the press 
included the addition of a vertical 

(To page 219) 


Electric ( closure has transparent plastic window; operator's gloves are shown turned inside out 


All iliustrations courtesy General Electric Co 


Fig. 3—Experimental machine for injection molding insulator. Dust-tight plywood en- 
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Fig. 1—Shutter device used for preforming polytetrafluorethy!l- 
ene solves die-filling problem due to material's bulk factor 


Photos courtesy British Industrial Plastics Ltd. 


Fig. 2—Agitator hopper used on polytetrafluoroethylene preforming 
machine is of standard type, is effectively used without modification 


Preforming Polytetrafluoroethylene 


Use of shutter device fed by special agitator type of hopper produces 


preforms with weight variation of not more than 


K xown by the tradenames of 
Fluon! and Teflon,? polytetra- 
fluoroethylene is a comparatively 
new plastic material that must be 
compressed into a preform shape 
prior to the final sintering step in the 
production of a molded piece. Be- 
cause of the properties of the mate- 
rial, costly hand-weighing and hand- 
loading of the powder into the pre- 
form mold is usually required. Now, 
however, as the result of experi- 
mental work outlined below, it ap- 
pears that such preforming can be 
successfully accomplished by auto- 
matic means and with satisfactory 
weight control. 

During the past two years, devel- 
opment work on new preforming 
techniques with the Bipel® horizontal 
preformer* has resulted in the per- 
fection of methods for producing a 
wide range of preform sizes and 
shapes from standard molding pow- 
ders. It has also been found possible, 


1 Imperial Chemical Industries Ltd., Herts., Eng 

2E. I. du Pont de Nemours & Co., Inc., Wil- 
mington, Del 

8. {. P. Engineering Ltd., Sutton ‘Coldfield, 
England Americar Representative Ralph B 

nons Asso 


ites, Inc., Tiverton, R. 1 
4 Modern Plastics 30, 136, (July 1953). 


es 
> 
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by the addition of a special agitator 
type of hopper, to handle with re- 
markable 
3% medium-impact material, such 
as Bakelite 5073. 


weight consistency ( 


Agitator-Type Hopper 

Coupled with a main ram device 
which applies pressure twice to each 
pellet, thus allowing trapped air to 
escape, the agitator type of hopper 
has made possible the preforming or 
pelleting of a range of fine ball- 
milled powders. This work is of spe- 
cial importance because the com- 
pacting of fine powder by automatic 
machinery is usually regarded as a 
different process. 

Such successful performance of the 
horizontal preformer suggested that 
the techniques might also be applied 
to the usually difficult job of pre- 
forming polytetrafluoroethylene. 

Compared with normal molding 
powders, polytetrafluoroethylene 
granules are of reasonably consistent 
size and there is little or no dust. 
Since conductivity of the material 
approaches zero (about 10'? ohms/ 


+2 percent 


cm.*), and water absorption is vir- 
tually nil, any static charge tends to 
stay on the particles for an indefinite 
time. This means that the grains will 
cling to any surface and militates 
against the use of automatic weigh- 
ing machines with vibrating hoppers. 
Even a normal scale pan presents 
difficulties in use, because the mate- 
rial will cling to its surface; when an 
attempt is made to brush it off, the 
material will stick to the brush. 

Once in the die of the machine, 
however, polytetrafluoroethylene can 
be easily preformed with low pres- 
sure. In fact, it is possible to make a 
reasonably good preform, say of % 
in. diameter, by pressing the punch 
by hand. The pressure required is 
usually about 2000 p.s.i. and the 
pressure must be consistent if the di- 
mensional accuracy of the finished 
product is not to suffer. This need for 
constant pressure makes a hydraulic 
machine essential, but the real dif- 
ficulties in preforming lie in getting 
the powdered polytetrafluoroethyl- 
ene into the die space. 

The bulk factor of polytetrafluoro- 
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plastic fuselages 

for 
guided 

missiles 


Plastic fuselages for guided missiles will be lighter, 
stronger, and offer a smoother skin for minimum 
air resistance. They will resist corrosion or variation 
in dimension with temperature changes. They'll 
be color-coded by type—and, through General 
PNiosteteMar rivets) ite tecelscneltast er tallia(c mera al| 
be molded quickly and economically. 

Men with creative imaginations capable of con- 
ceiving similar exciting ideas for your products are 





PLASTICS Division 


at your service at General Ametican—to inspire 
your designers; to help your production men. 
General American's plastics experts are ready to 
work with your men from the beginning—to create 
better, more saleable products with built-in benefits. 

If you now use wood, metal, ceramics or glass, 
you'll find you probably can do a faster, better job 
at lower cost in plastics by General American. Call or 
write our Plastics Division for further information. 


PLASTICS DIVISION 
GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street + Chicago 90, Illinois 


ralitates unmatched anywhere: injection presses to 300 ounces—compression presses to 2,000 tons — 
reinforced and vacuum-formed plastics—painting—metallizing—finishing — assembling — packaging. 
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ethylene is approximately 4.5: 1. It is 
easy, therefore, to visualize the dif- 
ficulties in making, say, a ring pellet 
of '% in. diameter, % in. deep, with a 
central hole 0.11 in. diameter, on a 
conventional vertical machine. 

This would entail filling a die % in 
in diameter by 214 in. deep, having a 
central rod, with a powder that sticks 
to everything, including the central 
rod and the wall of the die. Even 
with careful hand-weighing of the 
material and filling of the die by 
hand, weight and volume will vary 
so much as to render it necessary to 
make the pellets oversize and shave 
them to size before the final sinter- 


ing operation 


Horizontal Machine 

In the early development work, it 
was clear from the outset that a hori- 
zontal machine was the best type for 


getting the die filled with the mate- 
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rial, but experience had shown that 
the horizontal machine in its normal 
form would not carry powder into 
the die after the length diameter 
ratio of the gap between the punches 
exceeded 4:1; that is to say, the 
amount of powder carried into the 
die increases as the gap between the 
punches increases until the length 
diameter ratio of the gap reaches 
about 4:1. After this, there is no fur- 
ther increase of fill, even if the 
length diameter ratio should reach 
20:1. Despite this 
standard 


limitation, the 
horizontal machine will 
make a pellet with a length diameter 
ratio of about 1.7:1, using a molding 
powder with a bulk factor of 2. 

The problem put to Bipel was the 
production of a polytetrafluoroethyl- 
ene pellet having a central hole 0.11 
in. in diameter, the outside diameter 
being 0.531 in.; the weight was to be 
3 g., which meant a pellet length of 








REVOLVE 


ON A-A 


Fig. 3—Diagram of machine and hopper set-up for preforming polytetrafluoroethylene 


Two sets of blades, one in hopper and one in feed tube, agitate the material 


122 


approximately ‘1 in. and a_ loose 
powder length of at least 2 inches 

The filling problem was overcome 
by the use of a shutter device around 
the punches under the hopper which 
allows material to flow in between 
the punches, but which shuts before 
the movement of the hopper and die 
carries the material into the latter 
(Fig. 1). Once the cylindrical shutter 
closes, the loose powder space inside 
literally becomes an extension of the 
bore of the die and the material 
trapped is conveyed without loss into 
the die for compacting. Rotation of 
the shutter is effected by a rack- 
and-pinion mechanism operated by 
an air jack, in synchronism with the 
air pilot gear of the machine. The 
standard type of agitator hoppe 
(Fig. 2) is used without modification 
and proves perfectly effective. The 
agitator mechanism (Fig. 3) consists 
of a set of blades in the conical base 
of a cylindrical hopper which feeds 
into a tube leading down to the fill- 
ing space. 

Fitted into the hopper is a man- 
drel driven by an electric motor that 
carries the agitator blades which are 
fitted close to, and which have the 
same shape as, the conical base. In 
blades 


pass down through the feed tube to a 


addition, vertical agitator 
point as close as possible to the 
shutter and the punches. The verti- 
cal agitator blades are adjustable in 
height so as to accommodate varying 
punch diameters. Continual rotation 
frees the powder from the walls and 
base of the hopper, and, as a result, 
material flows freely down to the 
filling space. 

This combination of a shutter de- 
vice and agitator blades has proved 
very effective. Polytetrafluoroethyl- 
ene pellets of the required 3-g. 
weight can be made with a weight 
2° and it 
is possible to increase the weight up 


variation not exceeding 


to 4 grams. The weight consistency 
of + 2% indicates that “shaving off” 
can be dispensed with in regular 
production, an important advance in 
the technique of handling such a 
costly material as polytetrafluoro- 
ethylene. 
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Motor stator 
becomes pump 
housing as well- 


3 

in new, ultra-compact, 
7 

refrigeration 

motor-compressor 


Why not combine the pump 
and the motor? Put a gear pump 
inside the motor stator, encase 
the stator in plastic, and you can 
build an entire motor-compressor 
in the space occupied by a con- 
ventional motor alone! 

Wetmore Hodges and Associ- 
ates have done just that. But 
along the way, they ran into an 
unexpected problem. With the mo- 
tor stator doubling as the pump 
housing, it had to be pressure 
tight . . . free of voids. This was 
impossible to achieve with stand- 
ard potting compounds. 
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New Compressor 
(left) takes only 
27% of the space of 
a conventional unit 
(right). ic has only 
10°, as many parts, 
weighs 58% less, 
and will cost much 
less to produce. 


Assembled stator 
(left). Finished stator 
(right) has been 
potted with Epon 
resin formulation. 
New compressor 
was developed by 
Wetmore Hodges 
and Associates, 
Redwood City, 
California. 


After hundreds of plastic form- 
ulations were tried, an Epon 
resin-based compound solved the 
problem. The Epon-impregnated 
stator proved to be pressure tight, 
stable mechanically and fully re- 
sistant to Freon at 350 psi, at 
temperatures as low as —20° F 
and as high as 250° F. Important 
too, Epon resin has excellent di- 
electric properties; is impervious 
to air, oil and water. 

If you, too, are interested in 
plastics for electrical applications, 
write for technical bulletin ‘““Epon 
828 in Casting Applications.” 


SHELL CHEMICAL 
CORPORATION 


Chemical Partner of 
Industry and Agriculture 


380 Madison Avenue 
New York 17, New York 


Atlanta + Boston + Chicago 
Cleveland + Detroit - Houston 
Los Angeles » Newark - New York 
San Francisco + St. Louis 
IN CANADA: 
Chemical Division, Shell Oil 
Company of Canada, Limited 
Toronto + Montreal +» Vancouver 





Fig. 1—Before being backed up by cast metal, plated mold for vacuum form- 
ing is cored with a network of metal tubing for the circulation of cooling water 


Molds for Vacuum Forming 


Fig. 2——After cooling coils are properly located, a low- 
melting-point metal is cast into the plated mold shell 


Electroformed shells are backed up by cast metal, cored for circulation of cooling water 


| BeRMortastic sheet can be 
vacuum formed on a male mold 
or in a female mold made from prac- 
tically any material which will hold 
its shape when subjected to tempera- 
tures in the range of 300 to 400° F 
Wood, plaster, cast and machined 
metals of many kinds, cast and ma- 
chined plastics, and reinforced plas- 
tics are but a few examples. 

The pros and cons regarding mold 
materials are many and often quite 
complex. Some of the materials have 
certain advantages and some have 
certain disadvantages. For example, 
plaster molds are cheap to produce 
but they are easily damaged. Al- 
though they can be repaired at low 
cost, a large number of rejects may 
be made before the mold defect is 
discovered, with costly results. Wood 
molds must be produced by expert 
model makers and are, therefore, 


quite expensive 


Molds Must be Cooled 


In any event, no matter what ma- 
terial is used in molds for vacuum 
forming, their heat-conductive prop- 
erties are of paramount importance 
In production work, molds will grad- 
ually heat up as the forming opera- 
tion continues from cycle to cycle if 
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they are not cooled by some means, 
such as the application of a blast of 
cool air between each cycle or the 
use of a cooling medium circulated 
through suitable cores in the molds. 
Molds of wood, plaster, and plastic, 


however, do not tend to cool off 


sufficiently even when properly 


cored for cooling water, because 
these materials are such excellent 
heat insulators. The heat absorbed 
from the hot thermoplastic sheet 
being formed will not dissipate rap- 
idly enough. 

Molds of metal, however, when 


properly cored, will dissipate the 


Fig. 3——For reproduction of fine detail, electroformed drape mold is made from a female 


master (left) which in turn has been electroformed on the original male mode! (right) 


courtesy Vacuum Sales Co 


( 
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heat rapidly. Most metal molds for 
vacuum forming are simply shells 
which are backed-up by some sort 
of cast material; the coring for car- 
rying the coolant is a network of 
metal tubing inserted in this back- 
up material (see Fig. 1). 

If the back-up material is not a 
good heat conductor, the advantages 
gained by coring will be eliminated. 
A plastic or plaster backing of any 
kind is therefore not recommended. 

Just recently the old and well 
proved electroforming method of 
reproducing a shape in metal has 
been applied to the production of 
vacuum forming molds and is now 
being used by Vacuum Sales Co., 
Huntington Station, N. Y. The proc- 
ess, essentially the same as that used 
in producing phonograph record 
stampers, consists of electroplating 
nickel and copper onto a model 
which can be made of wood, plaster, 
plastic, metal, or, in fact, practically 
anything that will not deteriorate 
when immersed in electroplating 
solutions. 

The only criticism heard to date 
about these molds is that every de- 
tail is reproduced so accurately that 
great care must be taken in prepar- 
ing the model; any defects will be 
faithfully reproduced on the plated 
mold surface. 

In order to take full advantage of 
the excellent heat conductivity of 
the plated mold shell, the back-up 
material used is a low-melting-point 
metal which is cast (Fig. 2) into the 
mold after the cooling coils have 
been properly located. 

There are two classes of molds 
used in vacuum forming—1) a fe- 
male mold which is produced from 
a male model, and 2) a male mold 
forming) 
must be plated out on a female 
model, Since practically all models 
are produced in the male form—be- 
cause of the much greater simplicity 


(used for drape which 


of machining—it is necessary, if a 
drape forming mold is required, to 
produce a female model or master 
from the original male. 

If fine and intricate detail is not 
required in the vacuum-formed part, 


a female master may be cast from 


the male model in plaster or plastic. 
This cast female is then used for the 
production of the final male mold. 
If, on the other hand, fine detail is 
required, it is generally necessary to 
electroform a female (Fig. 3) master 
on the original male model. This in 
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turn is then used for producing the 
final electroformed drape forming 
mold. 

When a female vacuum-forming 
mold is required, this, of course, can 
be plated out directly from the orig- 
inal male model. 

The technique of producing elec- 
troformed mold shells, described 
below, requires careful attention to 
detail. 

After the model has been deliv- 
ered, it is first carefully cleaned to 
be sure that no dust or dirt is on 


Fig. 4—Model is sensitized by 
simultaneously spraying two so- 
lutions which react to form thin 
silver deposit on its surface 


Fig. 5—Sensitized model, with 
necessary anodes properly at- 
tached to it, is immersed in 


standard nickel plating bath 


Fig. 6—Finished shell is re- 
moved from male model after 
both nickel- and copper-plating 


operations have been completed 


the surface. It is then given a bath 
of stannus chloride and washed off 
with clean water. The next step in- 
volves sensitizing its surface. 

This sensitizing consists of pro- 
ducing on the surface of the model 
a coating of pure silver by chemical 
reduction. Two solutions are pre- 
pared. One solution consists of 1% pt. 
of silver ammonium hydroxide and 
1% pt. of a mixture of sodium hy- 
droxide and ammonium hydroxide, 
all chemicals being in concentrated 

(To page 225) 
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Photo courtesy Majestic Creations, Inc., 


Multiple items with deep draws are economically and efficiently drape and vacuum formed 


from Marblette phenolic dies. Rapid mass production occurs with faithful reproduction 
of minute detail that registers accurately with designs preprinted on thermoplastic sheets, 











Narblette As the ideal material for quickly and easily made dies, 


Marblette phenolic casting resins add a profitable 
plus to yacuum and drape forming. 


Phenol ic At reduced cost with no loss of quality, Marblette molds 


facilitate dependable output and rapid mass production of 
products, packages, displays, and industrial parts from 


lowe rs thermoplastic films and sheets—with three-dimensional 


realism, accurate reproduction of even minor details, 


costs, and perfect register with preprinted designs. 


Marblette cast phenolic molds are much lower in cost than 
machined or cast metal dies. They are hard, smooth, 

ste pS ui | ©) light-weight, sturdier than plaster or wood molds. If 
necessary on long runs, they can be patched or repaired right 

ffi on the press without delaying the production cycle. 

e iciency Marblette resins dependably fit every application— 
vacuum forming, fibrous glass lay-up, metal forming, 
of Vactu ui mri latex dipping, and many other uses. Behind them stand 

Marblette’s versatile specialists with over 25 years of 
experience in meeting your specific needs. 


7s 
fo rrr i ng Write or phone today for details—and for your free copy of the 


special vacuum forming edition of “The Marblette Mirror,” with 
detailed and illustrated production stories and case histories. 


Large metal parts like this aluminum gas Lay-up molds of resin #76 are utilized to Pattern duplicates for mass-production 
tank are hydroformed on dies of dimen- produce polyester-impregnated fibrous latex dipping are made from resin #71 to 
sionally stable Marblette resin #76. cloth wing tips by bag molding. slim down girdle manufacturing costs. 


Marblette’s quarter-century of experience 
has been applied to developing a superior 
ae line of epoxy resins that offer heightened 
Pp advantages in strength, light weight, long 


, shelf life, handling ease, di- 
mensional stability, versa- 

E Pp O x 4 tility, lessened risk of derma- aq r a t 
‘ titis. Included are potting and 


xX casting resins, laminating resins, surface coat, 
he and general-purpose resin. Contact Mar- 

blette now for information on these epoxy 37-09 Thirtieth St., Long Island City 1,N. Y. « Tel. STillwell 4-8100 
bd resins and their uses, and for samples. CHICAGO «+ DETROIT + LOS ANGELES + WICHITA « HAVANA 


liquid phenolic resins Casting resins for dies and tools +» Heat and acid resistant resins + Bondingresins « Metal coating 
Insulating varnish « Bristle setting cement « Laminating varnish ¢ Wood coating + Plasticcements « Sealing resins + Resin foundry core binders 
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forms and insulates BullDog’s 


new ELECTROSTRIP® 


ELECTROSTRIP is a new flexible, plastic strip containing 
two concealed electric wires. Individually-fused receptacle 
plugs can be snapped into place, instantly, anywhere along 
its length. This eliminates long, dangerous extension cords 
and multiple plugs. Installed unobtrusively around the 
walls or baseboards of a room, office, display area, shop or 
store, ELECTROSTRIP brings power conveniently to lamps, 
home appliances, office machines, small tools, and other 


small electrical units up to a total of 20 amps. 
Naugatuck supplies the MARVINOL “Rigid” (non- 

plasticized ) vinyl compound which has proved ideal for 

this new product because: 

e MARVINOL resins form a tough, strong strip which can 


be bent by hand to fit wall contours and turn corners. 


e “Rigid” MARVINOL compounds are far superior to soft 





or plasticized vinyls in electrical insulating properties. 
ELECTROSTRIP is listed by Underwriters’ Laboratories, Inc. 
e The built-in color and smooth, attractive surface pro- 
duced by MARVINOL resins provide a ready-made, per- 
manent finish which can be painted over if desired. 
MARVINOL resins provide compounds with extreme 
dimensional stability plus a controllable degree of flex- 
ibility. They are non-flammable and highly resistant to 





heat, oils, acids, alkalies and ozone...can be made either 


transparent or opaque. If you have in mind a new or 





improved product requiring any or all of these properties, 
be sure to consult with us about MARVINOL “Rigi " vinyls. 


Reg. & mfd. by BullDog Electric Products Co., Detroit 





Division of United States Rubber Company 
Naugatuck, Connecticut 


BRANCHES: Akron « Boston « Charlotte « Chicago « Los Angeles « Memphis « New York « Philadelphia « INCANADA: Naugatuck Chemicals, Elmira, Ontario 
Rubber Chemicals * Synthetic Rubber + Plastics * Agricultural Chemicals + Reclaimed Rubber « Latices * Cable Address: Rubexport, N. Y. 
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PLASTICS 


TECHNICAL SECTION: br. Gordon M. Kline, Technical Editor 


. portion of the tunnel. A plastic slug 

The Caplastometer ‘ approximately 2 in. long and }¥% in. 
in diameter is placed in the bottom 

tunnel of the rheometer. After tem- 


A N M lt Vi Tt perature equilibrium is attained, 
ew e iscome er pressure is applied to the molten 
plastic by means of a nitrogen gas 
system. Thus, the material is forced 
’ ; . : ’ from the bottom tunnel through the 
Factors that must be considered in measuring the melt viscosity of orifice into the upper tunnel. The 
polymers are discussed. A description of a proposed rheometer to meet 
these requirements is given. This rheometer can be operated at tempera- 
tures and shear rates comparable to those found during injection molding 
and extrusion. Methods of plotting and interpreting the data are presented. 
The use of the Caplastometer for evaluating and studying the flow behavior 
of linear polymers is described. 





rate of extrusion of the plastic 
through the capillary is measured by 
following the motion of the top pis- 
ton. The plastic is then forced back 
to the bottom tunnel by means of 
an air piston. This procedure is re- 
peated over a range of shear stresses. 
Knowing the extrusion rate, one can 


by H. J. KARAM,* K. J. CLEEREMAN,* and J. L. WILLIAMS* compute the apparent viscosity for 


any shear stress. 











HEOLOGICAL properties are Figure 1, p. 130, is a schematic Operation of Rheometer 

important factors that must be sketch of the capillary rheometer. Heating of the Plastic—The flow of 
considered in the study of high poly- The instrument is called a “Caplas- polymers is very sensitive to tem- 
mers. Many types of rheometers tometer,” based on the phrase “cap- perature. It is, therefore, important 
have been used or are currently illary-type plastic rheometer.” that the plastic be heated to a uni- 
being used to evaluate such prop- The unit consists of a steel cylinder form temperature before flow meas- 
erties (Table I). The construction with a 0.5-in. bore. As shown in Fig. urements are made. This proved to 
and operation of these instruments 1, p. 130, the cylinder is referred be a major problem in the design of 
are given in the literature refer- to as the rheometer tube and the the rheometer. At present, electric 
ences indicated in the table. bore as the tunnel. An orifice or heaters are used in conjunction with 

All the instruments listed in Table capillary is situated in the central a controller. By arranging the heat- 
I have some or all of the following 
disadvantages: 

1) Flow properties are evaluated 
in limited ranges of temperature, Table |—Types Of Plastic Rheometers 


shear, and shear rate. 








Literature 


2) The ranges of shear, shear rate, 
Description reference 


and temperature are below the range Type of rheometer 
in which the plastic is fabricated. 
3) Reproducibility is fair to poor. 
1) Elaborate sample preparation is 
required. Melt index Capillary type. Measures extrusion rate for fixed (2) 
lead. 


Rossi-Peake flow Capillary type. Measures time for a given dis- (1)* 
tester tance of flow. 


5) Correlation of data with end 
use is poor. Nason Capillary type. Measures rate of extrusion over (6) 
6) Operation of the rheometer is a wide range of shear. 
difficult. Coaxial Plastic is sheared between two concentric cylin- (5) 
7) Sample must be kept in the ders. A low rate of shear is used. 


viscometer for such a long time thi P =: P , 

” “i : i + © that Rotational Plastic is sheared between two concentric cylin- 

degrade ’ ‘TOSS - cing, : : 

egradation cross - linking ol ders. The force for a given rate of shear is 

ranching occurs. wet measured. Plastic is sheared over a wide 
To meet these objections another range of shear rates. 


avillarv-tvpe visc ster has bee my Rie 
r wots ms ry pe viscometer has been —_wittiams flat Plastic is placed under load between two plates. 
developed. plate The rate of deformation is measured. 

* Reg. U. S. Pat. Off. 

+ Styron Inspectic nd Service 
Dow Chemical Co 


* Numbers in parentheses link to references at end of article, p. 226 
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AIR CYLINDER 


UPPER PISTON 
MOTION OF PISTON 
1S RECORDED AS 
A FUNCTION OF 
Time 


RHEOMETER TUBE 


ELECTRIC 


HEATER STEEL BAL 


UPPER TUNNEL 
TAPERED CAPIL 
LARY PLUG 
F Q 
CAPILLARY THERMOCOUPLE 
| WELL - ALL THERMO 
PLASTIC PLUG | COUPLES CONNECT- 
; ED TO TEMPERATURE 


LOWER CONTROLLER 


TUNNEL 
THERMOCOUPLE 
WELL 


STEEL BALL 


— —— TO NITROGEN 
ee. 


Fig. 1—Schematic diagram of caplas- 
tometer. Pressure of tank can be reg- 
ulated from 0 to 2200 p.s.i 


ers so that half are on continuously 
other half controlled, the 
temperature of the bore can be reg- 


and the 
ulated within 3° F. 
Heating Time—The 


time required for the plastic to reach 


calculated 


temperature equilibrium is 242 min- 
utes. This calculation is based on a 
number of assumptions which may 
or may not be true. Therefore, to 
insure uniform plastic temperature 
two precautions must be taken: 1) 
the plastic slug is left in the tunnel 
for 10 min. before the run is made; 
2) the plastic slug is worked back 
and forth through the capillary at 
least five times during the warm-up 
period of 10 minutes 

Pressure System—A nitrogen gas 
pressure is used to extrude the plas- 
tic through the capillary. Nitrogen 
was chosen because it is inert. To 
prevent channeling of the gas and 
seepage of the plastic back into the 
gas line, a close-fitting steel ball was 
inserted in the bottom tunnel. With 
this set-up, results are reproducible 
over a wide range of pressure, as il- 
lustrated in Table II 

A well-regulated tube tempera- 
ture in conjunction with a gas pres- 
sure system results in a linear flow 
curve. Figure 2 shows a series of 
flow curves for general-purpose 
polystyrene over a wide range of 
shear. Note that the rate of flow 
(slope of the flow versus time curve) 
is constant for any fixed shear. 

Flow Measurements—The flow of 
the plastic through the capillary is 


measured by following the motion of 


the top piston as a function of time. 
It is important that the plastic does 


not seep along the side of the piston 
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Fig. 2—Volume of polymer flow vs. time 


and cause it to bind. To minimize 
this possibility, a steel ball was 
closely fitted in the upper tunnel. 
The dimension of the ball is of the 
order of 0.0002 to 0.0004 in. less than 
the diameter of the bore. The fit of 
the upper piston is loose as compared 
to the fit of the ball. With this ar- 
rangement binding and flashing are 
minimized. 

The rate of motion of the top pis- 
ton is measured by means of Micro- 
switches and an electric stop watch 
arrangement. Provision is made to 
check the linearity of flow. 

Capillary Plug—An important re- 
quirement of a plastic rheometer is 
the ability to measure the flow prop- 
erties of various plastics over a wide 
range of shear and shear rate. To ac- 
complish this, it is important that the 
flow through various size capillaries 


be studied. The Caplastometer lends 


itself quite readily to this type of 
investigation. To change capillaries 
with this unit, one merely changes 
plugs. A series of plugs are made up 
with various orifice dimensions. The 
plug shown in Fig. 1 is removable 
and is held in place by means of a 
self-locking taper. 

Time—the time required to pre- 
pare a sample and make a run is an 
important consideration in the op- 
eration of a rheometer. These fac- 
tors for the Caplastometer are sum- 


marized in Table III. 


Advantages of Plastometer 
The desirable 


rheometer may b2 summarized as 


features of this 


the following: 

1) Flow properties can be evalu- 
ated over a wide temperature range 
(200 to 600°F.). 

2) Polymers of a wide range of 
fluidity can be evaluated. 

3) Flow properties can be evalu- 
ated over a wide range of shear. 

4) Reproducibility is 3 percent. 

5) Flow properties of polymers in 
the range of fabricating conditions 
can be evaluated. 

6) It can be used for quality con- 
trol testing. 

7) Only a small sample of poly- 
mer is required for evaluation pur- 
poses. 

8) A wide range of polymer types 
can be evaluated. 

9) It is a versatile laboratory type 
of instrument. 


Plotting of Data 
Table IV, p. 132, list the formula 


for computing the shear, shear rate, 
and apparent viscosity from the ob- 





Table ti—iteproducibility of Resul's 


Table Ill—Sequence of G ration 





Shear at wall Extrusion time’ Range 


10 dynes cm. sec. 


4.12 438 


Operation Time 

None. Granules can 
be used. Weight of 
polystyrene speci- 

men is 8 g. 


Specimen preparation 


Time to load 2 min. 


Time for sample to reach 10 min 


equilibrium 
30 to 40 min. 


20 min. 


Time to run sample 
Time to clean apparatus 


Time to plot data Data are plotted 
during warm-up 


period. 


Total time required 72 min. 





Modern Plastics 








» @§antay.. 


fo} cele [elon diols Ma lial-t- Ma 'Zel0 Mmeot-Ualme(-]el-laleMolal 


RCA VICTOR does/ ...with America’s 


al=) ,4-3-) od lolol. al a- lel lo mann 


the SLUMBER KING 


Santay is proud to be a part of America’s first 
major clock-radio development in more than six years... 
the RCA Victor Slumber-King. Equipped with a 
'Pre-Set'’ Control, it automatically turns off 


at night to one station, turns on in the 
It is the confidence which RCA has in Santay that 


brings the Slumber-King to the Santay production lines. 


morning to another. 


The molding department processes all plastic parts, 
using lucite for the bezel . . . polystyrene for the cradle, 
hood and dial scale. Santay also finishes all parts and 
assembles them into the completed cabinet, heat sealing 
oXe) damm al -mml-74-1m- tale mel t- 1 m-ter-1(-ms Comm dal -Mone- lel (-mam ot-LolaMer-1e) fal 
is then rigidly inspected and sent to RCA for installation 
of the clock-radio chassis ... a successful and 
economical fulfillment by Santay of one of the most 
difficult tooling requirements ever encountered 

in the plastics industry. 


Write today for new full color book. It's yours free! 





SANTAY CORPORATION 


355 N. Crawford Avenue, Chicago 24, Illinois - SAcramento 2-2900 


REPRESENTATIVES: 

George H. Timmings & Co., 1802 N. Damen Ave., Chicago 47, Illinois 
Queisser Bros., 110 E. 9th St., Indianapolis 2, Indiana 

E. J. Edmunds, 101 N. Lexington, Havertown, Pennsylvania 

William S. Richards Co., No. 2, S. Brentwood Blvd., Clayton, St. Louis 5, Mo 
Brennan Industries, 1890 E. 107th at Park Lane, Cleveland 6, Ohio 

Jack Baran, 801 Bird Ave., Buffalo, New York 

Gorem Sales, 1516 Washington Ave., Racine, Wisconsin 


INJECTION MOLDING - METAL STAMPING +- ELECTRO-MECHANICAL ASSEMBLIES 
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Table IV—Equations for Computing Shear, Shear Rate, and Apparent 
Viscosity 





Equations 


Shear stress at wall 
Apparent viscosity 
(p, —= Apparent fluidity 


A 


Q — Extrusion rate 


f (*w) 


Shear rate at the wall 


F (tw) 
F (Tw) 


P = Pressure drop 


To Compute 


Apparent viscosity 


Apparent fluidity 


Shear rate at wall 


Flow function (plot of Q versus tT) 


First derivative of flow function 


R — Radius of capillary 


Length of capillary 





served data. Definitions of the sym- 
bols used are given in the table. 

Data observed can be plotted in 
two ways, fundamentally and empir- 
ically. The fundamental approach 
of plotting data is to obtain the con- 
sistency curve from the observed 
data. The consistency curve is de- 
fined as the shear rate versus shear 
plot. An example of a fundamental 
plot of data for a polystyrene sample 
is shown in Fig. 3. These curves were 
obtained from the observed data by 
a method proposed by Rabinowitsch 
(7,8)' and computed by use of equa- 
tion 3 of Table II. 

As shown in Fig. 3, the shear and 
shear rate plots were obtained for 
a range of temperatures. The curves 
of Fig. 3 illustrate the typical non- 
Newtonian behavior of most linear 
high polymers. For Newtonian mate- 
rials these curves will be a series of 
straight lines, the slope of which is 
equal to the fluidity of the material. 

As shown in Fig. 3, the data can- 
not be evaluated by any known sim- 
ple equation. An empirical approach 
must be used, based on a method pro- 
posed by R. S. Spencer (9). The 
method consists of plotting the “log 
of the shear stress at the wall” (com- 
puted by use of equation 4 of Table 
IV) versus the “log of apparent 
fluidity” (computed by use of equa- 
tion 2 of Table IV). The experi- 
mental points are fitted to a theoreti- 


Numbers in parentheses link to references at end 
f articles, p. 22 


132 


cal curve which is drawn on a 
transparent celluloid sheet. This is 
accomplished by translating the cel- 
luloid template along the “X” and 
“¥” oasis. The “XX” and “Y” 


cepts of the two reference axes 


inter- 


drawn on the template give n, and 
1/k, the two constants that de- 
scribe the rheological properties of 
the polymer (see Fig. 4). 

1) is defined as the zero shear vis- 
cosity, that is, the viscosity of the 
material if it were Newtonian; 1/k 
is a constant expressing the extent 
of deviation from Newtonian be- 


havior. The units for », are poises 


Fig. 3—Rate of shear at the wall vs. 
shear strength at the wall. Material: 
general-purpose polystyrene 


MATERIAL GENERAL PURPOSE POLYSTYRENE 


TEMPERATURE NOTED 
ON CURVE 


sec) 
8 


SHEAR RATE AT wai, of 


: 








2 4 6 8 
SHEAR AT THE WALL, Ty (10°0YNES / 50 cy ) 


and for 1/k are dynes per square 
centimeter. 

In addition to the two constants, 
n, and 1/k, a third constant n, is used 
in our laboratories to evaluate stiff- 
ness of polymers. 1, is defined as the 
apparent viscosity of a plastic at a 
shearing stress of 700,000 dynes per 
square centimeter. The shearing 
stress range of an injection molding 
machine varies over a wide range. It 
appears that 700,000 dynes/cm.* rep- 
resents the average shear stress for 
fabricating polystyrene in an injec- 
tion molding machine. It is important 
in correlating data with injection 
molding performance to know the 
shear-stress range of the machine. 

An important aspect in operation 
of the rheometer is the reproducibil- 
ity of data. Table V, p. 134, gives the 
range, standard deviation, and co- 
efficient of variability of ten consecu- 
tive runs using the Caplastometer. 


Applications of Rheometer 
Rheological Properties of Poly- 
mers—Two important factors that 
must be considered in studying the 
flow properties of polymers are the 
temperature and pressure of extru- 
sion. The Caplastometer is suitable 
for such a study. Figure 5, p. 134, 
shows a plot of the zero shear vis- 
versus temperatures for a 
series of linear polymers. Table VI, 
p. 134, gives the 1/k factors for these 


cosity 


polymers; this factor is independent 
of temperature in the range studied 
Physically, it means that if the vis- 
cosity shear 


versus curves are 


plotted, one has a family of curves 


Fig. 4—Plotting melt viscosity data. 
Experimental points are fitted to a 
theoretical curve drawn on a trans- 
Method of 
obtaining constants is at bottom 


parent celluloid sheet. 
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Modern Plastics 





Cabtlex ODP 


CABOT’S iso-octyl decyl phihalate 


gives greater flexibility permanence 
at LOWER COST 


Actual laboratory tests show 


Cabflex ODP pop —iuixet Nroctyt. | 


Parts Plasticizer 53 50 48 
Cabflex® Di-OP PVC Resin 100 


di-iso-octyl phthalate Plasticizer As Indicated 
standard primary plasticizer BLC 


Cabflex® DOP Stearic Acid 0.5 
Sondard primers ploaticize Pound Volume Cost 43.02¢* 43.594" 44.726" 


standard primary plasticizer 


Cabflex® ODP 100% Modulus — PSI 1500 1500 1500 


iso-octyl decyl phthalate 


laa Shore Hardness — A 92 92 92 


® ° ° 
Cabflex® DDP Clash & Berg Ts +5°C +7°C + 6°C 
fais ceiceadae wolahe diester 
imparting remarkably low volatility SPI Volatility @) 


Cabflex Di-OA® 70°C, % Loss 0.45 0.86 0.43 


di-iso-octyl adipate 


standard low temperature plasticizer Calculated % Total 


Cabflex® DOA Plasticizer Loss 1.3 


di-2-ethylhexyl adipate 
standard low temperature plasticizer 


H (3) 
Cabflex® ODA Water Extraction 


of 
iso-octyl decyl adipate jo Loss 1.3 
improved low temperature permanence 


in vinyl compounds Calculated % Total 
Cabflex® DDA Plasticizer Loss 3.8 


di-decyl adipate 
low temperature diester with ‘ ; 
low volatility and high efficiency *based on current listed market prices 


; of plastics materials 
Cabflex® Di-0Z | 


di-iso-octyl azelate on ses ae , 

low volatility, good water immersion (1) Torsional Stiffness — 10,000 psi 

properties impart excellent low (2) Activated Carbon — Specimen 20 mils thick 
temperature permanence (3) Method of E. F. Schulz, 


Cabflex Di-BA® ASTM Bulletin No. 183, July 1952, p. 75 


di-iso-butyl adipate 
nontoxic, approved for use in vinyl food 
wrappings by Food & Drug Administration 


Cabol 100 For further technical information and samples address 
hydrocarbon oil plasticizer _ 
low cost plasticizer, with plasticizer = 
Var cuk plan Wee pastes oN: teks PLASTICS CHEMICALS DIVISION 
~~ 4 Cabot makes the 


Cabflex® ODP, but not 


GODFREY L. CABOT, INC. he Snthad pradnat 


77 Franklin St., Boston 10, Mass. 








Table V—Reproducibility of Data 





n y) 1/k 


poises poises 10 dynes /cm. 


Average 27000 2900 3.0 

Range 2000 100 0.10 
Standard deviation (c) 650 50 0.05 
Coefficient of variation 2.4%, 1L7% 17% 


flere 





that have the same slope but ar properties and plasticizer B has 
displaced along the horizontal axis Newtonian flow properties. The re- 
Effect of Plasticizer—In this in- sults on the flow properties of the 
vestigation the effects of two types polymer are shown in Fig. 6. Both 
of plasticizers were evaluated. Plas- materials lowered the melt viscosity 
ticizer A has non-Newtonian flow of the polymer, with plasticizer B 
having a greater effect than plas- 

ticizer A. An important difference is 

that the sample plasticized with A is 

QaTA covamen wn =| more shear sensitive. Shear sensitiv- 

CAPILLARY DEMENSIONS | ity is defined as the ratio of the 

cow change of viscosity to shear stress 

The effects of the two plasticizers 
on the flow viscosity of the polymer 


10° POISES 


POLYSTYRENE : . 
= COPOLYMER are consistent with theory. A New- 


SoLyaTVaEnE tonian plasticizer has a lower vis- 





mooiried = Table VI—Non-Newtonian Constant for 
Some Linear Polymers 
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Material ; 1/k 


10° dynes / cm. 
75 195 215 235 255 275 295 315 
’ . TEMPERATURE, °C Polystyrene 28 
Polystyrene copolymer 8.2 
Polyethylene 8.2 


Modified polystyrene 3.2 


5—Zero shear viscosity vs. temperature 
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cosity and is not shear sensitive. 
These characteristics of the plasti- 
cizer are imparted to the polyme: 
Conversely, a non-Newtonian plasti- 
cizer is stiffer and is shear sensitive; 
hence, the flow of the plasticized 
polymer will be affected in a like 
manner. It is important to note that 
the type of information illustrated by 
Fig. 6 cannot be obtained with a 
single point determination of flow 
properties. 

Correlation of Melt Viscosity With 
Molding Machine Variables—Pre- 
liminary work has been initiated to 
determine the correlation of melt 
viscosity data with injection molding 
variables. Typical of such an appli- 
cation is the correlation of melt vis- 
cosity as obtained with the Caplas- 
tometer, with injection molding 
short-shot data. Short-shot is de- 
fined as the minimum pressure to 
fill a mold at one temperature. The 
results of this investigation are 
shown in Table VII. 

Effect of Temperature on Polymer 
Structure—Polymers, when heated, 
ean cross-link, branch, or degrade. 
The Caplastometer can be readily 
adapted to study such behavior. This 
is accomplished by extruding the 
polymer in the viscometer under a 
fixed shearing stress as a function of 
time. If the material cross-links, 
branches, or degrades, the flow vis- 
cosity will change depending on 
which mechanism _ predominates. 
Cross-linking or branching increases, 
degradation decreases flow viscosity. 

A typical investigation to study 
the flow behavior of heated linear 
polymers is shown in Fig. 7, p. 226. 
Polymer A was unaffected by heat- 
ing in the viscometer. Viscosity of 
polymer B increased with heat in- 
dicating that the material was either 

(To page 226) 





Table Vil—Comparison of Melt Viscosity Data and Ability To Fill Mold 





1/k n 


3 10° dynes | cm. poises 


SHEARING STRESS, T, ( 


TEMPERATURE 500° F 


| 
2 |. CAPILLARY DIMENSIONS Polymer 3.8 17,000 


LENGTH ' 


DIA 040" Polymer 3.6 18,000 
» Polymer 4.1 24,000 


EY OC ne 34 6805 2 345 Polymer 5.1 21,000 
APPARENT FLUIDITY, g, ( Foises ) 
Polymer 8.0 39,000 


s 


Fig. 6—Melt viscosity of styrene 
plasticized with materials A and B 


n pressure to fill 


Rating Rating by 
by injection 
mel? Injection molding 
n viscosity* pressure’ test’ 


poises p.s.i. 


2,900 14,000 
2,900 14,000 
4,600 16,000 
5,900 18,000 


16,000 > 20,000 


* 





Modern Plastics 





“STYRENES : VINYLS 


Z GREATEST Ae oe 
——— ’ 
—~ VARIETY a 


_» LARGEST 
RESOURCES 


BAKELITE 


TRADE-MARK 


For Plastics Keyed to Your Needs 








PHENOLICS POLYETHYLENES 


TV T939FVIII72 


‘ 


‘ee 3°93 9779999 


» 





Pi. up this telephone handset, and you'll be im- 
pressed by its beautiful design and beautiful molding— 
the result of making it from BAKELITE Brand Phenolic 
BMG-5000 Black 25. 

The good preheating latitude of this material per- 
mits considerable delay in transfer time from preheat 
to mold closing without pronounced knit, weld, or 
flow lines resulting. It can be molded over a wider time 
range than other general-purpose phenolics, and fast 
curing speed is obtained with all molding techniques. 

BMG-5000 Black 25 provides an attractive black 
surface with excellent gloss. Rigid BAKELITE quality 
control assures blend-to-blend uniformity. 








Thees little seals, connectors, and insulators owe their 
success in the electronics field to the material they’re 
made from—BakE.ITE Brand Fluorothene. It’s one of 
the most durable plastics commercially available. 

BakELITE Fluorothene works in temperatures from 
390 deg. F. down to —320 deg. F. It’s resistant to 
burning, weathering, chemicals and corrosive atmos- 
pheres—even fuming nitric acid. Hammer blows on it 
hardly leave a mark. It shows no moisture absorption 
and has excellent electrical properties. 

Molding, extrusion, vacuum forming and blow mold- 
ing are all practical techniques for fabricating BAKELITE 
Fluorothene. Conventional equipment can be used. 
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TRADE-MARK 


GREATEST VARIETY, LARGEST RESOURCES 
FOR PLASTICS KEYED TO YOUR NEEDS 


The range of plastics available from Bakelite 
Company gives you two important advantages: 
a central source of supply, and a comprehensive 
source of information on the plastic best suited to 
your job. 

Bakelite Company plants and warehouses are 
strategically located to provide prompt service. 


Technical representatives based in all the major 
industrial centers are near at hand, ready to help 
with expert guidance. They are backed by exten- 
sive research and development and manufactur- 
ing facilities, which include rigid quality control 
methods used to assure product uniformity. Write 
Dept. BD-13. 





ight-inch paddle scraper manufactured by Tupper Corp., 
__ for Tupperware Home Parties, Inc., Orlando, Fla. 


BARE. i. 


ee 


You can get a good idea of the product design pos- 
sibilities in BAKELITE Brand Polyethylene even from 
this simple kitchen tool. It’s a paddle scraper used for 
mixing and stirring. It’s tough and flexible . . . resistant 
to water and foods, The irregular shape suggests the 
variety of molded designs possible with BAKELITE 
Polyethylene. It won’t break, and there’s nothing to 
come apart, since it’s molded in one piece. 

In addition, BaxeLiTE Polyethylene can be given an 
almost unlimited range of attractive colors and molded 
with a variety of interesting surface effects. Since it’s 
the lightest commercial plastic, articles made from it 
are easy to handle and economical to ship. 





‘Wee BAKELITE Brand Styrene Plastics were used to 
make this clock radio cabinet. SMD-3000, used for the 
main section, has a high heat distortion point of 197 
deg. F. as measured on an unannealed test bar. And 
you can see the clean sharp details and glossy finish it 
takes in molding. SMD-3000 has the same color range 
as other styrenes. 

The other BAKELITE Styrene Plastic, SMD-3500, is 
used to mold the crystal-clear dial lenses. Its easier 
flow at mold temperatures permits either faster mold- 
ing or the use of lower temperatures than are needed 
with other general-purpose styrenes. In one field test, 
it cut the molding cycle 50 per cent. 


PLASTICS 


PHENOLICS ° STYRENES ° IMPACT STYRENES 
ACRYLONITRILE STYRENES ° POLYETHYLENES 
VINYLS ° FLUOROTHENES ° POLYESTERS ° EPOXIES 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [[{¥ 30 East 42nd Street, New York 17, N.Y. 
In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 
“Bakelite,” “Vinylite,” “Krene” and the Trefoil Symbol are registered trade-marks of UCC 





No matter how 


you look at it... 


save 


Carbide and Carbon Chemicals Company 
A Division of 
Union Carbide and Carbon Corporation 


30 East 42nd Street 1 aa New York 17, N.Y 


Sen 


PLASTICIZER 426 


Trade-Mark 


It’s low in price, low in specific gravity, and high in solvent power 
that’s why 426 saves you money. 

FLEXOL Plasticizer 426 is a distilled, mixed alcohol phthalate of uni- 
form quality. It has the excellent heat and light stability that is charac- 
teristic of phthalate esters, and it is completely compatible with vinyl 
chloride resins. 

Manufacturers of profile extrusions, vinyl flooring, calendered sheeting, 
and plastisols will benefit by using FLEXOL Plasticizer 426. 

To get your sample and complete information, just fill in and mail the 
coupon, In Canada: Carbide Chemicals Company, Division of Union 
Carbide Canada Limited, Toronto. 


CARBIDE AND CARBON CHEMICALS COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, New York 


Please send me a sample and complete information on FLEXOL Plasticizer 426. 


Naome— . Title 
Compan 


Address 
The term ‘‘Flexol” is a registered trade-mark of Union Carbide and Carbon Corporation. 
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Effects of Time, Temperature, and Environment on the 


Mechanical Properties of 


POLYESTER-GLASS LAMINATES 


by B. B. PUSEY* and R. H. CAREY* 


B mnous glass-reinforced plastics 
were first designed into non- 
structural applications during World 
War II. At first these molded parts 
were small and simple and designs 
were based upon limited strength in- 
formation. After the close of World 
War II, reinforced plastics began to 
capture the imagination of industrial 
engineers. The combination of low- 
pressure resins and fibrous glass 
mats and fabrics widened the field 
of geometric shapes that could be 
produced at a minimum cost. The 
structural engineer and naval archi- 
tect began to design large shapes of 
complex curvature. The glass in- 
dustry developed a wider variety of 
materials for plastic laminating. The 
chemical industry developed resins 
and resin-glass interface reagents to 
meet higher performance needs. 
Design engineers have been pre- 
sented with lists of standard, room 
temperature, mechanical properties 
with which to design structural com- 
ponents. They have been obliged to 
select large factors of safety based 
upon these properties 
and field experience. The effects of 
time, temperature, and environment, 


mechanical 


however, upon design strengths are 
not represented by short-time tests. 
The introduction of reinforced plas- 
tics into structural design is pre- 
sently being retarded by a lack of 
significant measures of structural 
strength. There are few data on re- 
inforced plastics to which the design 
engineer can apply the concept of 
anticipated service life. 

The purpose of this paper is to 
experiences in the 
evaluation of low-pressure laminat- 


present some 


ing resins for structural applications. 


Development Laboratories, Bakelite Co Div 
Union Carbide and Carbon Corp 


March + 1955 





The tensile, compressive, and flexural properties of six representative 
polyester-glass-fabric laminates have been determined over a temperature 
range from 23 to 100° C. It was found that increasing temperatures produced 
a reduction in compressive and flexural strength that was greater than the 
reduction in tensile strength. Increased temperatures erased the pres- 
ence of an initial “proportional limit” in tension. Representative stress- 
strain curves are given for several temperatures; it is shown that strength 
is more affected by temperature than is modulus of elasticity. 

Stress-rupture data for six resin-glass laminates are given which show 
the long-time strength to be considerably less than the strength as deter- 
mined by short-time testing procedures, and also show that there is con- 
siderable difference between resins. Stress-rupture data in a water environ- 
ment (stress-corrosion-rupture) show that the presence of water reduces 
the allowable long-time stress still further; there is a considerable difference 
between resins in this regard. For structural design purposes, the stress- 
corrosion-rupture stress at 1000 hr. is a more realistic value than the tensile 
strength. Data determined in this manner are useful in designing structures, 
such as pipe, that are subject to continuous stress in the presence of water. 











Emphasis is placed upon one type 
of test that has proved to be very 
effective for evaluating resins, rein- 
forcements, and resin-reinforcement 
interface reagents. In this work an 
attempt is made to integrate the fac- 
tors of time, temperature, and en- 
upon the 
reinforced 


vironment mechanical 


strength of six plastic 
laminates. It is believed that data 
such as these given here will con- 
tribute to the effectiveness of design 
and stimulate the development of 
resins and reinforcements. 


Materials and Procedures 

The six laminates studied in this 
report were based on standard Bake- 
lite polyester resins. These resins 
are listed below with the reasons for 
their selection: 

1) BRS-147. A 
proved under Military Specification 
MIL-R-7575. 

2) BRS-193. A_ rigid 
approved under Military Specifica- 
tion MIL-R-7575. 

3) BRS-264. <A 
semi-rigid resin. 


rigid resin ap- 


resin also 


representative 


4) BRS-193,/BRS-136 (90/10). A 
representative mixture of a rigid 
resin and a flexible resin. 

5) BRS-193/styrene (88.5/11.5). A 
representative mixture of a_ rigid 
resin and monomeric styrene. 

6) BRS-193/BRS-264 (80-20). A 
representative mixture of a rigid 
resin and a semi-rigid resin. 

All laminates were reinforced with 
12 plies of 181-136 glass fabric(1). 
The 181 glass fabric is an 8-harness 
satin-type weave. The 136° is a sili- 
cone finish applied to the glass fabric 
to improve adhesion between the 
glass and the resin. Resins were ap- 
plied to the fabric by the pour-on 
method. Laminates were cured for 25 
C., followed by 30 
All were 


min. at 54 to 60 
min. at 115 to 125° C. 
molded to stops. 

Test specimens were wet-cut from 
Felker Di-Met 
circular saw blade. Critical edges 
were finished using a carbide-tipped 
milling cutter. Test specimens were 
conditioned in air at 23° C. and 50% 


laminates using a 


Numbers in parentheses link to references at end 
f article, p. 229 
Owens-Corning Fiberglas Corp. designation 








Fig. 1—Six-position apparatus for flexural stress-rupture testing of laminates 


relative humidity for 7 days before 
testing. All tests were made with 
the stress axis parallel with the 
warp direction of the fabric. 

Short-time mechanical properties 
of these laminates were determined 
in accordance with standard testing 
procedures (2, 3, 4). 

Flexural stress-rupture testing was 
done using the six-position teste 
shown in Fig. 1. This apparatus per- 
mitted the application of constant 
flexural stresses for long periods of 
time. Tests were conducted in air 
and in liquid environments at room 
and at elevated temperatures. Loads 
were applied without shock to the 
test specimens. Simultaneously, an 
electric timer was started for each 
specimen which stopped automati- 
cally when the specimen ruptured. 
Stresses that caused failure in from 
1 to 1000 hr. were applied. This test 
was applied to the six laminates, 
in air and in water, at 23, 40, and 
60° F. 

Tensile stress-rupture tests were 
conducted on the three principal 
laminates in water at 23 and 60° C 


Standard Mechanical Properties 

An engineering description of ma- 
must mechanical 
properties as defined by familiar 
methods of evaluation. Without such 


terials include 


parameters as tensile, compressive, 
and flexural strengths, moduli of 


140 


elasticity, and density, the engineer 
cannot classify new structural ma- 
terials. 
Stress-strain curves in tension, 
compression, and flexure are pre- 
sented for the laminate made with 
Bakelite BRS-193 resin, which ex- 
hibited average mechanical proper- 
ties for this series. These data, meas- 
ured over a temperature range of 
23 to 100° C., 
The tensile strength of this laminate 


are shown in Fig. 2. 


is not greatly reduced by increas- 
ing temperature. The compressive 
strength is moderately reduced, and 
the flexural strength is greatly re- 
duced. 

Although the moduli of elasticity 
in tension, compression, and flexure 
are reduced by elevated tempera- 
tures, the reduction in rigidity is not 
as great as the reduction in strength. 
Thus, a strength measurement would 
appear to be a more sensitive indi- 
cation of the properties of a lami- 
nate than a rigidity measurement. 

Two tensile moduli of elasticity 
are found when 181 glass fabric is 
used as reinforcement. The BRS-193 
laminate (Fig. 2) exhibited a tensile 
modulus of 3.2 10° p.s.i. up to a 
’The Gexural strength of a polyester-glass lami- 
nate, in fact any material, is a complex property 
since fle a combination of the fundamental 
stresses nsion, compression, and shear. Since the 
flexural and compressive strengths of these mate- 
nificantly temperature-dependent while 
the tensile strengths are not, it may be concluded 


that these materials fail primarily because of com- 
pression when they are loaded in flexure. 


rials are 


stress of about 5000 p.s.i., then the 
modulus decreased abruptly to 2.6 

10° p.s.i. A distinct point of inflec- 
tion exists at about 5000 p.s.i. at 
25° C., but disappears with increas- 
ing test temperatures. If a specimen 
is prestressed above this point of 
intlection, a subsequent reloading of 
the same specimen produces a stress- 
strain curve that does not have an 
inflection point. The 
modulus (the lower value) should 
be used for design purposes. Flexu- 


secondary 


ral‘ and compressive stress-strain 
curves do not show a point of in- 
flection. 

These materials are not ductile. 
Figure 2 shows the elongation at 
break to be about 1.5%, and inde- 
pendent of temperature over the 
range investigated. 

The curves of Fig. 3, p. 142, give 
standard strength and _ elasticity 
measurements as a function of tem- 
perature for laminates made with the 
six polyester resins. These suggest 
that the standard mechanical prop- 
erties of laminates made using BRS- 


147 are least reduced at elevated 
temperatures, those using BRS-193 


‘Flexural strain 
tionships for 


elasticity ir 
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Fig. 2—Stress-strain curves for a 
polyester (Bakelite BRS-193)-glass 
fabric (181-136) laminate 
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e to Faster Injection Times... 


The short injection stroke of the Injection Plunger — operating upon 
homogeneously plasticized material at the nozzle end of the Heating Cylinder 
produces a direct displacement of material and does not have to transmit 
pressure through layers of granular and semi-plasticized material. 
The special ‘finned’ design of Heating Cylinder gives homogeneous 
plasticizing at high rates and is * pre-filled” during the molding closing stroke 
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U f) WOING CUTS MOLDING TIMES AND COSTS 


SIMPLE TOOLING ENABLES RAPID MARKETING 





Fully Automatic Fast-Cycling 


SPECIFICATION 
| NJ ECTIO N i) OLDI NG Approximate weight of materiai plasticized per hour 


(Dependent upon weight per shot and material used)... ... 22 Ib. 


Area of injection plunger... 22s. oes cea sno s00 a 2.074 sq. in. 
Pressure per square inch on material at end of plunger... ... 9,100 1b 
Total pressure on Injection plunger . nad 18,850 Ib 


Mold opens (adjustable) ..._ . ad 6—9 in 
Maximum die space... .. 4 Be , 7} in 
Minimum die space pie ie $in 
Maximum recommended casting area in mold 15 sq. in 
Size of die plates 16x 10 in 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET - LONDON - ENGLAND 
Cables: ACCURATOOL HAMMER LONDON 
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are reduced to a greater degree, and 
those using BRS-264 are markedly 
reduced. The properties of the resin 
mixtures greatly resemble the BRS- 
193 alone. 


Long-Time Strength 
The great 
data, published for plastic materials, 


majority of strength 
expresses the ability to support a 
stress that is brought to a maximum 
in from 1 to 2 min. in air at 23°C. 
Such tests are useful in providing 
an initial idea of the “strength” of 
a material. However, these tests do 
not reproduce many conditions of 
use and may give a misleading esti- 
mate of strength. For example, a pipe 
conveying hot water under pressure 
is subjected to three factors that the 
standard tests do not reproduce, 
namely, the sustained nature of the 
stress, the action of the water on the 
stressed material, and the elevated 
temperature. 

The 


cussed the effect of temperature on 


preceding paragraphs dis- 
the short-time mechanical properties 
of six polyester-glass laminates. The 
following discussion will describe the 
effects of water and temperature on 
the long-time strengths of these six 
laminates. Under prolonged dead- 
weight stressing, materials 
fracture or break when stressed at 
below their 
short-time strengths. Tests that are 


many 


values considerably 
designed to bring out this phenome- 


non are known as stress-rupture 
tests. Where these tests are applied 
to materials in the presence of wate: 
or other environments, failure may 
occur in a relatively short time, 
showing the effect of the environ- 
ment upon the stressed material 
Tests that are designed to evaluate 
the effect of environment on stressed 
material are called stress-corrosion- 
rupture tests. The information from 
these tests is directly applicable to 
many engineering problems. 

The effects of time, temperature, 
and environment on the flexural 
strength of these laminates are rep- 


Fig. 4, 
stress is plotted against log of time 


resented in where flexural 


to failure. It is evident from these 
data that the flexural strength of all 
laminates investigated were reduced 
by the following: 1) increased time 
under stress, 2) increased tempera- 
ture of test, and 3) presence of a 
water environment. 

Increased Time Under Stress—Al! 
curves representing the six laminates 
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studied showed a decrease in rupture 
stress with an increase of time under 
stress. Laminates bonded with BRS- 
264 were sensitive to 


more long- 


time stressing than laminates bonded 


BRS- 147 


FLEX 


1 ps.) 


BRS-195 


with BRS-147. This was true in all 
environments tested. It is generally 
believed that these lines curve and 
become time 


parallel to the axis 


While the data reported here do not 
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3—Short-time mechanical properties of six polyester-glass fabric laminates 


TESTS IN 











AIR---- 


~ 23¢ 


i el 
= 


TESTS IN WATER 


BRS - 193 


~ 
~ 


~ 
23¢ eh 








STRESS, 10° P.S.i 


FLEXURAL 











80/20 BRS“I93/BRS-264 


2e3c 


_ 
23¢ =e, 
-——_ 
~~ 











LOG 





10 102 103 


TIME TO RUPTURE, HOURS 


Fig. 4—Flexural stress rupture for six polyester-glass fabric laminates 
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Melmac 3136 


A new and improved 


New melamine-glass material above, 


melamine-glass high-impact original compound below. Note re- 


Felt -te MM olt]| am iclalel a 


material with exceptional molding 


and electrical properties 


MELMAC Molding Material 3135, a product of Cyanamid’s continu- 
ing program of product development, offers you for the first time 
an impact material that is readily moldable, with exceptionally 
high are and flame resistance. 


MELMAC 3135 can be compression- or transfer-molded — in small 
or large parts — with equal facility. It flows so well that even 
intricate and thin-sectioned parts can be molded without 
“shorts.” And it can be preformed and preheated. 


MELMAC 3135 meets all requirements of MMI-30, MIL-P-14 
is ideal for heavy duty electrical application including switch 
gear or circuit breakers, sockets, terminal blocks and strips, coil 
forms, stand-off insulators and connectors. 


 ————— 


AMERICAN Canamid COMPANY 


Here are just a few of the important, dis- 

tinctive properties you get in MELMAC 3135: PLASTICS & RESINS DIVISION 
Impact strength (ASTM) 4.0-6.0 Ft. Lb./in (Izod) 32 Rockefeller Plaza, New York 20, N. Y. 
Arc resistance (ASTM) 183-186 Seconds 
Flame resistance (ASTM) Excellent (self-extinguishing) 
Heat distortion point (ASTM) 100°F 











Dimensional stability Excellent In Canada: North American Cyanamid Limited, Toronto & Montreal 


eee PO. OS. SS OS. ee Oe. Se 2S ee | 


MAIL THIS COUPON—For 
ADDITIONAL TECHNICAL INFORMATION 
— including properties, test data, informa 
tion on molding, shrinkage range, 
preforming and preheating, storage 

and handling, finishing. 


AMERICAN CYANAMID COMPANY, PLASTICS AND RESINS DIVISION 
32 Rockefeller Plaza, New York 20, N. Y. 


Gentlemen: Please send me complete technical data on MELMAC 3135. 


Name_ 
Address__ 
Company__ 


— State 
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Fig. 5—1000-hr. flexural strengths for three polyester-glass fabric laminates 


confirm this opinion, neither do they 
deny it; probably is 
stress which will be carried indefi- 
nitely without rupture, at least for 
all practical periods of time 
Increased Temperature of Test— 
As the temperature of test increased, 
stress-time curves were depressed 
The BRS-147 
supported about 5000 p.s.i. less in 
air at 60°C. than it did in air at 
23° C., while the BRS-264 laminate 
supported about 30,000 p.s.i. less for 


there some 


vertically. laminate 


the same increase in air temperature. 
Results 
qualitatively 


from the standard flexural 


tests confirmed _ this 
temperature sensitivity. 
Presence of a Water Environment 
-Stress-time curves determined in 
lower than stress-time 


water were 


curves determined in air. This re- 
duction in strength represents the 
effect of a 
the stressed material. For a period 
under stress of 1000 hr., the BRS-147 
lost 5000 p.s.i. in an environment of 
water at 23°C., while the BRS-264 
lost about 12,000 p.s.i. 

The greatest stress that a material 


water environment on 


can support for 1000 hr. is frequently 
used to compare the design strengths 
Although 
this measure of strength yields a 
that is a 

and 


of structural materials. 


value function of time, 
temperature, environment, it 
must be borne in mind that 
structures are designed to last more 
than 1000 hours. However, this test 
give information that 
sents a convenient 
paring structural materials. 
Thousand-hour flexural strengths 
in air and water at 23 to 60° C., in- 


most 


does repre- 


level for com- 


clusive, are shown in Fig. 5 for the 
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three principal resins. The standard 
flexural strengths are also shown. 
Here, the time, 
temperature, are 


factors of stress, 
and environment 
clearly illustrated. The slopes of all 
the 
dependence of 


curves indicate degree of 


temperature these 
strength measurements. The depres- 
the 1000-hr. flexural 


strength in air below the standard 


sion of 


flexural strength in air indicates the 
effect the 
terial. The vertical displacement of 
the 1000-hr. 


water 


of time on stressed ma- 
flexural strength in 
the 1000-hr. flexural 
strength in air isolates the effect of 


below 


environment upon the material. 
Plastic 


hibit resin-rich, glossy surfaces. It 


laminates generally ex- 


TENSILE 
FLEXURAL ~ == 


STRESS, \0° psi 








TEMPERATURE, °C 


Fig. 6—1000-hr. tensile and flexural 
design stress for three polyester-glass 


fabric (181-136) laminates 


is believed that these surfaces re- 
tard penetration of liquids from en- 
vironments and, in this way, protect 
structures from __ stress-corrosion 
failures. The specimens used in this 
work were prepared from laminates; 
therefore, edges were machined and 
the two surfaces were as molded. 
The effect of the machined surfaces 
on the flexural design strength in 
water was investigated by testing 
specimens ¥4 to 1 in. wide. The 1000- 
hr. strength of the %4-in. specimens 
was 9700 p.s.i. while the 1000-hr. 
strength of the 1-in. specimens was 
10,200 p.s.i. This variation is within 
the panel-to-panel variation experi- 
enced in this testing. Several speci- 
tested in water after 
coating the machined edges with a 
thick layer of stop-cock grease. The 


mens were 


results from these “protected” speci- 
mens did not differ significantly from 
results obtained from uncoated 
specimens. Thus, it is believed that 
data determined from this work are 
applicable to larger areas of lami- 
nated structures. 


Tensile Stress-Corrosion-Rupture 
Tensile 
tests were conducted 
with the 
Thousand-hour 
strengths were determined in water 
at 23 and 60° C. (Fig. 6). 
The flexural 


corrosion-rupture tests arrange the 


stress-corrosion-rupture 
on laminates 


bonded three primary 


resins. tensile 


tensile and stress- 
three laminates in the same order. 


The trend of tensile strength with 


temperature is the same as flexural 
strength with temperature, but the 
change with temperature is greater 


in flexure than in tension. This 
magnification of design stress-tem- 
perature trends makes the flexural 
stress-corrosion-rupture test a more 
sensitive tool for resin development 
work. After a material has shown 
promise on the flexural test, its de- 
sign tensile, compressive, shear, and 
bearing stresses may be determined 


Conclusions 

Short-time mechanical properties, 
determined in air at room tempera- 
ture, are of limited value to the de- 
sign engineer. The same properties, 
determined over a_ temperature 
range, although of more value, are 
still of limited usefulness. 

Results from standard mechanical 
tests performed in corrosive environ- 
ments do not necessarily measure 

(To page 229) 
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Moments of Inertia and Deflection of 


Plastic Sandwich Beams 


by MELVIN MARK* 


|x AIRBORNE radar systems the 
designer is very much concerned 
with the structural characteristics of 
the radome. A common radome ma- 
terial is the plastic sandwich-type 
structure composed of two faces or 
skins of dense material and equal 
thickness, separated by and bonded 
to a low-density core such as fibrous 
glass honeycomb. It has the advan- 
tage of a high strength-weight ratio 
so important in aircraft structures. 
The employment of this type of con- 
struction in search radar is represen- 
tative of its many applications. The 
problem arises of how to calculate 
the moment of inertia for a sandwich 
beam construction and what to use 
for the associated flexural modulus 
of elasticity. A first approximation 
would be to assume that only the 
skins contribute to the moment of 
inertia, that they are held apart a 
distance equal to the core thickness, 
and that they their full 
modulus of elasticity. To check this 


develop 


simplified analysis four sample sand- 
wich materials with different skin 
and core thicknesses were tested as 
beams and their deflections meas- 
ured under load. Comparison could 
then be made with the load-deflec- 
tion ratio calculated as described.’ 
The four sample beams were of 
constant cross section, simply sup- 
ported, 30 in. between supports, with 
a concentrated load applied at the 
center of the span. Beam width was 
5 in.: skin and core thicknesses were 
as given in Table I. The skin mate- 
rial was made of polyester resin 
(Selectron 5003) with 181 and 113 
glass cloth of 114 finish. (The finer 
113 glass cloth was used to obtain a 
smooth sandwich surface.) The core 
was %4-in. cell size fibrous glass 
honeycomb with a density of ap- 
proximately 8 lb./cu. foot. All sam- 
ples were cured at room tempera- 
ture. A flexural modulus of elasticity 


of 3.410° p.s.i. (obtained by meas- 
* Radar and Communication Div., Raytheon 
Miz. Co., Newton, Mass 
This work was done under Convair’ B-5 
program at Raytheon Mfg. Co 
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urement) was used for the skin ma- 
terial, and isotropy was assumed. 
Neglecting the core, the moment 
of inertia of the cross section of the 
sample beam (see Fig. 1), can be 
calculated from the equation: 


bt c-+t 
2( — )+2bt (— ) Eq. 1 
12 2 
where b is the width of the beam, t 
the skin thickness, and c the core 
1 
thickness. If t - -c, this reduces 
6 
(with an error of less than 3%) to 


e 
I bte( t + ) 
9 


< 


Eq. 2 


The deflection at mid-span for a 
simple beam loaded as described and 
neglecting shear (c+2t<<l) is: 

Wi! 
Eq. 3 

48EI 
where d is the deflection, W the con- 
centrated load, | the span length, E 


HONEYCOM 
CORE 


Fig. 1—Diagram of plastic sandwich- 
type beam; b is width of beam, tf is 
skin thickness, and c is core thickness 


the modulus of elasticity (of the skin 
material in this case), and I is the 
moment of inertia, units of pounds 
and inches being used. 

Substituting Eq. 2 in Eq. 3: 


d 


48E btc ( t 


W  48Ebtc c 

——— (1 } a Eq. 5 
d l 2 

From equation 5 the load-deflection 

ratios were calculated. 

For each sample beam mid-span 
deflections were measured with a 
dial indicator over a range of loads 
from 3 to 30 pounds. A plot of load 
versus deflection could then be 
made and the slope (load-deflection 
ratio) determined for each sample. 
These plots were linear for all sam- 
ples with data scatter less than 5 
percent (see Table I). 

It can be seen from Table I that 
the simplified approach of calculating 
the moment of inertia for a plastic 
sandwich beam by neglecting the 
core and assuming the skins develop 
their full modulus of elasticity gives 
answers that are within 10% of the 
results. A 
analysis of 


measured more com- 


prehensive sandwich- 
type beams is given by Dietz,’ and 
his equations can be reduced to 
equations 2 and 5 for the conditions 
described. This simplified analysis 
should be applicable to all long sand- 
wich-type beams in bending where 
the skin thickness is small compared 
to the thickness of the core and 
where the core is sufficiently strong 
in shear to prevent collapsing of the 
two skins. Extension of this type of 
approximation to plates and shells 
could be made by substitution of the 
expression equivalent to the stiffness 
factor EI, as calculated here, into 
proper plate and shell equations. 


H. Dietz, “Engineering Laminates 


A. G 
John Wiley and Sons, Inc., New York, 194 





Table |—Load-Deflection Ratios for Sandwich-Type 
Plastic Beams 





Thickness 


Skin Measured 


Mid-span Load-Deflection Ratio 
Calculated 


Ib./in. Ib /in. 


0.029 21.8 23.4 
0.022 20.5 20.6 
0.014 17.4 3 
0.029 19.6 18.0 
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(di-decyl adipate) 


D-D-P 


(di-decyl phthalate) 


D-1:0-P 


(di-iso-octyl phthalate) 


D:1:O-A 


(di-iso-octyl adipate) 


Look to ENJAY for better iso-octyl and decyl alcohols for better plasticizers 


Sebacates... Phthalates... Azelates... Adipates 


All of these high-quality, uniform plasticizers were originally developed 35 successful years 
from Enjay iso-octyl and decyl alcohols and are conveniently of leadership 
available under the brands of leading plasticizer manufacturers. in serving industry 


More and more—superior plastics are being made with these effective ENJAY 


and economical plasticizers. 

Be sure of dependable high quality—ask your supplier for these COMPANY, INC. 
plasticizers made from Enjay Alcohols. Enjay and its affiliates 15 West 51st Street, 

do not manufacture plasticizers. New York 19, N.Y. 


ENJAY IS THE PIONEER AND THE WORLD’S LARGEST PRODUCER OF ALCOHOLS BY THE OXO PROCESS 
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“Smart tip” 


PLASKON® Polyester Resins...first in the field 


MOLDERS WHO TAKE the tip discover that PLASKON Polyester Resins have many out- 
standing features. Makers of boat hulls, for instance, find these resins very easy to handle 
because of good wetting characteristics, viscosity, and easily controlled cure time with 
tack-free surfaces. The finished product has a beautiful appearance, the right balance of 
stiffness to retain its shape, and resilience to insure great impact strength. PLASKON 
Polyester Resins have unusually high dimensional stability, too. Data sheets on any of 
our resins are available from your nearest Plaskon Man. 
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IN MATCHED-METAL MOLDING, 
PLASKON Polyester Resins offer 
a brilliant surface gloss. Molding 
costs are cut because mold scum 
is minimized and these resins 
have such superior mold-release 
properties. They are available in 
rigid, resilient or flexible formu- 
lations to meet the specifications 
of various types of products. 





PLASKON Polyester Resins (reinforced with glass fibers) meet the exacting requirements of 
the automotive industry. Rust-proof polyester parts can be molded with higher strength-to- 


weight ratio and impact resistance than with metal parts. Flexibility and economy of opera- 
tion are afforded by use of inexpensive dies in short runs. 


PLASKON Polyester 9404 isdesigned 
for translucent sheeting—corrugated 
or flat— for roofs, windbreaks and 
partitioning, both outdoors and in- 
doors. These sheets are experiencing 
ever-expanding acceptance by archi- 
tects because they offer a highly uni- 
form degree of translucency with 
permanently molded-in color. Sheets 
made of PLASKON Pclyester Resin 
have exceptionally good light stabil- 
ity and excellent weather resistance. 








For further information on PLASKON Plastics and Resins, ad- 
dress BARRETT DIVISION, Allied Chemical & Dye Corporation, emiead 
40 Rector Street, New York 6, N. Y. Phone HAnover 2-7300. 
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Bill, we've just got to 


have that plasticizer by 


tomorrow morning! 
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Relax, Jim. You're always 


sure of next day delivery 


%y ,when you order from BARRETT , 


As the world’s largest producer of coal-tar chemicals, with facilities stra- 
tegically located in leading industrial centers, Barrett can supply your 
plasticizer needs promptly and efficiently. 

For express tank truck deliveries of Dibutyl Phthalate and ELASTEX* 


Plasticizers, call the Barrett office nearest your plant: 
BARRETT DIVISION 
New York Hanover 2-7300 For your every plasticizer need — ALLIED CHEMICAL & DYE CORPORATION Ae. 


depend c oe 40 RECTOR STREET, NEW YORK 6.N.Y 
Detroit Vinewood 2-2500 epend on Barrett 


Dibutyl Phthalate IN CANADA. T BARRE MPANY. L 
‘ ? ! j A: 7 RR TT Cc P a TO MM NTREAL QUE 
Philadelphia . Jefferson 3-3000 Dimethyl] Phthalate 


Bishop 7-4300 “ELASTEX” 10-P Plasticizer (DIOP) 
Malden 2-7460 “ELASTEX” 28-P Plasticizer (DOP) BARRETT 
Cherry 1-5943 “ELASTEX” 40-P Plasticizer 
‘ “ELASTEX” 80-P Plasticizer 
Garfield 2076. ELASTEX” 90-P Plasticizer pC K EM ICA LS 
Mitchell 2-0960 “ELASTEX” 50-B* Plasticizer 
Delaware 3600 “ELASTEX” DCHP Plasticizer *Reg. U. S. Pat. Of. 
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Parallel Glass Fiber-Reinforced Plastics 


by JAMES W. CASE* and J. D. ROBINSON** 


HE objective of this investigation 
was to utilize the physical quali- 
ties of fine glass fibers in a composite 
glass-plastic laminate, or in end 
products made of this material. The 
work on parallel glass fibers has been 
concerned generally with adhesive 
relationships between glass fibers and 
resins. As a result, flexural strengths 
have been of major importance in 
evaluating results and guiding the 
program. It is recognized that the 
soda glass used in producing the 
fibers is probably not the ideal ma- 
terial, but it is believed that benefits 
developed in this fiber 
be translated readily to other glass 
fiber systems. 


system can 


The L/D curves of parallel glass 
fiber laminates, in contrast to those 
made of woven fabric, are long, 
straight lines with their points of 
departure (elastic limits) very near 
the rupture points (Figs. 1 and 2). 
Table I further brings out the actual 
relative strength values between 
varallel and woven glass laminates. 

Figure 3 shows that the change 
of flexural strength values with vari- 
ations in span-depth ratios is rapid 
in the portion of the curve between 
a ratio of 8/1 and 18/1 for the par- 
allel glass fiber laminate. At the 
ratio finally chosen for the test 
method, 24/1, the 
slight as the 


change is very 
ratio varies. It is prob- 
ably significant that with improved 
adhesion of plastic to glass, the shear 
forces must be minimized in order to 
insure failure of the fibers in com- 
pression and tension. Shorter span 
samples (lower ratio) fail consist- 
ently in shear, while samples at 
24/1 ratio fail in compression and 
thereby giving higher test 
results. Apparently, the original 8/1 
ASTM 
changed to the present 16/1 ratio 
for similar reasons. 


tension, 


ratio of the system was 


Effect of Surface Treatments 
The chemical treatment of glass 
fibers to produce better adhesion to 
plastic by modification of the surface 
Navy Bureau of Ordnance, Research and Develop 


nt Div., Washington, D. ¢ 
Firestone Tire & Rubber Co., Akron, Ohio 
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was investigated at 
Forty-one 


some length 
treatments were applied 
to the fibers by creating an atmos- 
phere of the material in the enclosed 
space at the bushing from which the 
hot fibers were drawn. The aerosol 
was created by spraying the chemical 
or solvent solution (usually acetone) 
against a baffle to produce turbu- 
lence and the hot zone maintained 
vaporization and evaporated the 
solvent. The treated fibers were col- 
lected in strips on a drum in con- 
trolled numbers by spinning for a 
designated time at fixed r.p.m. The 
strips of treated fibers were then 
wet with polyester resin and cast 
inside glass tubing into rods about 
0.30 in. in diameter. No tension was 
necessary to establish a unidirec- 
tional pattern for there was no 
flexural 
compression 


twist in the strips. The 
strength and_ the 
strength (endwise) were determined 
for each set of rod samples as a 
measure of adhesion between glass 
Each rod had the 


and resin. same 
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Fig. 1—Chart record of flexure test 


on parallel glass-polyester laminates 
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Fig. 2—Chart record of flexure test 
made on laminate of 181-114 g'ass 
cloth and polyester resins 





Table |—Comparison of Flexural Strength of 181-114 Glass Cloth and 
Parallel Glass Laminates Made with Polyester Resins 





Ultimate 
flexural 
strength 


p.s.i. 


Flexural 
Elastic modulus of 
limit elasticity 


p.s.i. 10° p.s.i. 


181-114 GLASS CLOTH 


47,700 
46,200 
49,300 
49,200 
50,900 
54,400 


26,400 2.39 
24,100 2.40 
30,500 2.66 
22,900 2.63 
30,400 2.57 
34,200 2.8 


PARALLEL GLASS (7 PLY AT 90°) 


101,800 

97,600 
105,500 
107,300 
119,000 
115,500 


* From Englander Co., Plastics Div., Baltimore, Md 


Contract 
» From data by Forest Products Laboratory, Madison, Wis 


97,000 
89,000 
101,000 
85,000 
94,000 
99,000 


Nord—13462. 











strength retention by using binders 
designed to have “tighter” cure was 
120,000 : ———- a om — — not successful. By the use of phenol- 
ic-epoxy resin combinations it is 
110,000 uh possible to maintain modulus (stiff- 
ness) and eliminate the flexibility 
usually found in laminate samples 
after boiling. But all the resin bind- 
> ; 7 a | ers tested appeared to be affected by 
A 90,000 , + t water and to develop the slimy sub- 

stances seen when resin castings are 














100,000 }+— 











P.S.1 











80.000 | | i boiled; these act as lubricants and 
' | reduce the strength by loss of adhe- 


70,000 -— | / | CODE = aa sion. 


| V-U In collaboration with members of 
, LAMINATE FIBER SYMBOL the staff of the Naval Ordnance Lab- 

NO. TYPE oratory, some of the silicone finishes 

ar 15 Cloth-181 — G — developed in their work were ap- 

Had o/ 26 107* —A— plied to the parallel glass fibers after 

73 107 a they were collected on the drum. 

The application technique left much 

40,000 | BROKEN SPECIMEN DATA~— to be desired and difficulties were 

- Type of Failure Symbol encountered in hydrolysis and wash- 

30,000 Tension vy —4 ing the modified chlorosilane treat- 

Shear V-U ment. However, laminates from the 

“PARALLEL GLASS MAT | = {|_| NOL treated fibers show flexural 

0 10 ° 15 20 25 30 35 40 strengths about 79,000 p.s.i. wet and 

SPAN-DEPTH RATIO 86,000 p.s.i. dry. Further work might 

improve these preliminary results to 
an acceptable level. 

During the preparation of chemi- 
number of fibers (96,000) and, as an wet strength is high compared to cally treated fibers, a parallel glass 
indirect measure of fiber diameter, the wet strength of conventional fiber mat was produced from fibers 
had essentially the same glass con- structures. The wet materials also that had been sprayed with the 
tent by weight. have high elastic limits. silicone emulsion, Linde GS-1. A 

None of the chemicals tested (Ta- An attempt to improve wet laminate from the fibers showed fair 
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Fig. 3— Variations in flexural strength with variations in span-depth ratios 


ble II) gave an important increase in 
strength to indicate improved adhe- 
sion. Certain phenolic resins gave an 


increase of about 25% in strength. / , . ' 
incnenne of eneut 25% in strengie. At Table II—Chemical Treatments Applied to Glass Fibers 
the same time, no imporant decrease 








Water 21. Melamine-formaldehyde (Melmac 4055) 
DC 200 in chloroform 22. Volan (chrome-acrylic complex) 

. Sulfur dioxide 23. Dehydrocastor alkyd (Syntex No. 9) 

. Chloroform 24. Propylene glycol maleate (UCC) 

Styrene 25. Trimethyl nony! alcohol 

. Pyridine 26. Benzoguanamine-formaldehyde (PDL1-1178) 
. Diethylene triamine 27. Phenolic (GE 12304) 

. Alpha-terpineol 28. Epichlorohydrin 

DC 200-HCI 29. Parlon 

. Hydrochloric acid 30. Rubber-phenolic (GE 12359) 

. Hydrofluorosilicic acid 31. Epon 1001 (PAA) 

. Morpholine 32. Phenolic (Bakelite BR 17913) 

. Sulfuric acid 33. Phenolic (Bakelite BV 9700) 

. Alpha-terpineol 34. Phenolic (Bakelite BV 1112) 

. Selectron 5003 35. Phenolic (Bakelite BRQ 18689) 

. $9 (epoxy resin) . Phenolic (Bakelite Saligenin) 

. Silicone (Linde GS-1) . Phenolic (Bakelite BR 200) 

. Dicyclopentadiene resin (RBH 569) . Phenolic (Bakelite BR 200, BR 18774) 
. Diallyl phthalate prepolymer, 85/50 . Phenolic (Bakelite BR 15401) 


: ange . Phenolic (Bakelite BV 17085) . Phenolic (Bakelite BRQ 17917) 
lost with certain fiber treatments, 41. Phenolic (Bakelite HF 1772) 
it should be noted that the absolute 


terials expected to be harmful were 
used. 


Wet Strength 


Work on wet strength retention of 
parallel glass fiber laminates has 
been subordinated to other phases 
of the program on the basis that 
the results of the extensive research 
of fiber treatment for wet strength 
retention elsewhere could be trans- 
lated to the parallel glass fiber sys- 
tem at the proper time. Preliminary 
results show that parallel glass fiber 
laminates prepared with polyester 


ee ee | 
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resins have flexural strengths of 
82,000 p.s.i. wet and 123,000 p.s.i. 
dry with less than +5% variation 
in the dry strength obtained. While 
the percentage loss in strength when 
wet is larger than that reported 


SS at =f as aot 
Sw oN KO 





152 Modern Plastics 





For high heat applications 
C-D-F Melamine Dilecto 
cleanly machined by C-D-F 


As operating temperatures rise, melamine laminated plastics 
can satisfy many requirements for component parts. Glass 
base melamine grades of Dilecto resist elevated temperatures 

up to 300° F. continuously, 350° F. intermittently. They 
have extremely high impact strength; excellent arc resistance 
and self-extinguishing properties. C-D-F melamine Dilecto 
grades are usually specified for many electrical applications 
requiring high arc resistance, mechanical strength, flame and 
heat resistance. 


C-D-F can supply melamine Dilecto in sheets, tubes and rods 
in the following grades: 


GB-28M— Medium weight glass base laminate with melamine 
AIRCRAFT PANEL BOARD resin. Highest mechanical strength; excellent arc resistance, 
— GB-28M, %4” laminate. high heat and flame resistance; self-extinguishing. Dimension- 
Sawed to shape, holes ally stable—little affected by temperature and humidity. 
drilled, counterbored and i ‘ 
countersunk. Machined by GB-112M—Lightweight glass fabric with melamine resin. 
C-D-F. Substantially same characteristics as GB-28M. Usually 

: produced in thickness less than !49”. 

GM-1—Glass mat base melamine resin bonded laminate. 

A lower cost product suitable for many applications requiring 

arc resistance along with good mechanical strength and 

flame resistance. 


USE COMPLETE MANUFACTURING FACILITIES OF 
C-D-F. Make us responsible for your complete job... from 
laminates to finish machining of components. C-D-F has 
the know-how to cleanly machine melamine Dilecto to close 
tolerances. C-D-F can save you time, money and waste of 
a material. And when you make C-D-F responsible for the 
ARMATURE SLOT complete job, you know what you’re getting: components 
WEDGES — GB-28M, machined to exact specifications; strict adherence to quoted 
sawed into strips, then prices; and prompt delivery. 
beveled edges were 


broached to angle of 21° 
23’, and strips were cut 
to exact length. Machined 


Write for samples and technical bulletins on melamine Dilecto 
components. Call in a C-D-F sales engineer, tell him your 
problem. He’ll help you. 


by C-D-F. 


See our general catalog in Sweet's Design File for more data, the 

address and telephone number of your nearest C-D-F sales engi- 
RF COIL FORM — Natural neer. Also write for technical bulletin and specific catalog, free 
GB-112M Dilecto rolled tub- 
ing, smooth edged. Sawed to 
length; drilled and burred 
by C-D-F, 


test samples, or send us your print for quotation. 


 Corittntrilad-Diamnd Piboe 


CONTINENTAL-DIAMOND FIBRE COMPANY * NEWARK 28, DELAWARE 
TERMINAL BLOCK—GB-28M. 
Sawed to shape, grooves INSULATOR— ML rod. Turned on . 
milled, corners sanded round. automatic screw machine by C-D-F. 
Holes were drilled, counter- Grade Ml is a fine weave cotton 
bored, characters stamped. fabric base laminate bonded with 
Machined by C-D-F. a melamine resin. Easy to machine. 


Vv 
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Fig. 4—Pilot-plant production of uni- 


form-weight parallel glass fiber mat 


wet strength retention (60,000 p.s.i.) 
Another laminate was prepared in 
which VRS (vinyl triethoxysilane) 
addition to the laminating resin was 
used! and the wet strength retention 
(61,000 p.s.i.). A 


combination of the two 


was fairly high 
silicone 
treatments resulted in the laminate 
with wet strength of 82,000 p.s.i. and 
123,000 p.s.i., dry. Linde GS-1 in 
solvents does not produce the same 
effect as the emulsion, emphasizing 
the importance of water in silicone 


treatments 


Production of Fiber Mats 

Although the fiber-forming equip- 
ment is not ideal for a production 
facility, it is possible to produce 
uniform material on a pilot plant 
basis (Fig. 4). The production unit 
is a mat of parallel fibers 3 by 13 ft 
in area and is specified in pounds pe1 
mat. Thus, a 4-lb. mat is 1.64 oz. pe 
sq. ft. on the basis of commercial 
random mat specifications. Mats can 
be produced and_ shipped with 
weights varying between 1.0 lb. (0.41 
oz. sq. ft.) and 10 lb. (4.1 oz. sq. ft.) 
or greater. The mats are uniform in 
weight per square foot across the 
area to less than 5% and the varia- 
tions are uniform from a heavy cen- 
ter section to a thinner edge section 
By virtue of the method of collecting 
the fibers, the concentration of fibers 
is uniform throughout. By control 
of the rate of glass fiber formation 
(lb./min.), the diameter of the fibers 
can be controlled rather closely 
After the position of the binder 
spray gun has been fixed and the 
air pressure maintained at a constant 


Plummer and Newmeyer, Preprints, 9th Tech 
Conf. (1954 SPI Reinforced Plastic Div Ss 
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Fig. 5—Paralle! glass mat impregnated with binder is cured under a horizontal bank 


of infra-red lamps, with the mat resting on a flooring of plywood 


low value, the binder content can be 
controlled to a completely satisfac- 
tory degree. Mats can be rolled on 
3- to 4-in. diameter paper tubes 31! 
ft. long with the fibers forming a 
hoop around the tubes, and shipped 
with no apparent harm to the mats 

The binder on the mats is cur- 
rently cured under a horizontal bank 
of infra-red lights with the mat rest- 
ing on a floor of plywood (Fig. 5) 
The result is a light-colored mat 
which produces slightly stronge: 
laminates 

The binders have been sprayed on- 
to the fibers in an acetone solution 
Obviously, this procedure poses 
problems in production. It has been 
found that emulsions of the binder 
resins can be sprayed on the fibers 


The dry 


with comparable success 


strength of the laminates appears 
to be equal and the wet strength is 
no lower. The mats do not appear to 
wash in laminate preparation, al- 
though the effect of humidity in 
storage on this characteristic is be- 
ing studied. No information is avail- 
able yet on the behavior of the 
emulsion bonded fibers after wet 


strength retention treatments. 


Applications of Parallel Fiber 
Glass Mat-Polyester Laminates 

As part of a program on the fab- 
rication of simple shapes other than 
flat test laminates, sandwich struc- 
tures have been prepared (Fig. 6). 
The assembly has been made by 
bonding a thin skin laminate to the 
core and also by laying up the skin 
to bond to the core and cure in one 


Fig. 6—Variety of shapes (cylinder, angle, corner, and sandwich) made with glass mat 


Modern Plastics 





Profit with papers by Mosinee 


FOR LAMINATIONS & 


Find out how you can get “MORE PROFITS with 
PAPER” — for laminations, insulation, packaging, 
protection, fabricating or processing 





Mosinee patented reinforced paper simplifies building 
construction. Easy to handle Mosinee reinforced papers with 
steel mesh reinforcing attached, replace wood forms for pour- 
ing lightweight concrete floors. This is only one of many 
instances in which Mosinee cooperated in dev eloping new 
papers to improve processing or production. 


Mosinee impregnating papers replace 
steel — when treated with synthetic resins 
to form light, strong, better insulated 
refrigerator door panels. Mosinee works 
with many manufacturers to develop im- 
pregnating papers of special qualities. In 
this case, strength and moldability to take 
deep draws. cerns and industries who have worked with 


HAT’s the theme of a growing number of con- 


bee sens ati6R Mosinee experts. They've found Mosinee’s more than 
a quarter century of experience particularly valuable 
in developing special papers to perform specific 
functions. They've discovered that Mosinee special 
papers help complete their product or process faster, 
easier and usually at less cost. 

If you'd like to get a general idea of how Mosinee 
special papers can be developed or adapted to solve 
your particular product, production or packaging 
problems — write or see your Mosinee representa- 
tive. Find out how you, too, can profit more with 
papers by Mosinee. 


MOSINEE PAPER MILLS COMPANY 
DEPT. Me MOSINEE, WISCONSIN 
Cable wrap of special Mosinee paper 
winds easily, twists uniformly. Mosinee 


moisture resistant, extra-strong, electrical ©) 
cable wrap offers a plus value. Mosinee 
specialized production controls insure uni- 
formity, minimize problems in high speed 
twisting and cable wrap operations. 
— specialist in industrial paper technology ~ 


makes fibres work for industry. 
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operation. Both methods work well 
and strong assemblies have been 
prepared with skins 0.020 in. thick. 

Another interesting application of 
parallel glass fibers is in the field of 
body armor against flying fragments. 
Traditionally, this material is made 
with as poor an interlaminary bond 
as possible in order to insure de- 
lamination on impact of the frag- 
ment. It has been established that a 
conventional high strength parallel 
glass fiber laminate is effective in 
stopping fragments; application in 
this field is being investigated fur- 
ther. The possibilities of the parallel 
glass armor appear to be interesting 
than body 
armor; while conventional materials 


in applications other 


are effective as armor, they are weak 
structurally. 


Fabrication of Shapes 


There is a need for more knowl- 
edge on how to fabricate plastic 
shapes from parallel glass fibers. It 
is easy to visualize fabrication in 
shapes 


such as_ cylinders, 


pyramids, etc., but the 


cones, 
handling 
techniques have not been well de- 
veloped. As a start in the work the 
following shapes have been pro- 
duced on molds such as sheet metal 
and C-clamps provide: 

1) Angles with 36 in. radius at the 
intersecting edge. They were made 
up with fibers at 0° and 90° to this 
edge as well as with fibers at 45 
and 135° to the edge. The latter 
structure appeared to be stronger 
but both structures were produced 
without any apparent shifting of 
Angles made from 
parallel glass fibers were compared 


fiber pattern. 
with similar structures made with 
181 glass cloth under impact of a 
falling weight (Fig. 7) and on the 
testing machine with slow load ap- 
plication (Fig. 8). The parallel glass 
fibers suffer much less damage on 
impact and require a substantially 
higher load to fail on the testing 
machine. 

2) Corners with '%-in. radius on 
the edges of plane intersection (Fig. 
6). The fabrication is similar to that 
used with cloth in that the corners 
are established by lapping tailored 
layers alternately. No strength val- 
ues are available for the corners, 
but the structures appear to be 
sound and no unusual movement in 
the fiber pattern was observed at 
any time during the investigation of 


these corners 


156 


Fig. 7—Equipment used to test the ef- 
fect cf impact of falling weight on 
strength of angles made with parallel 
glass mat and with woven glass cloth 


3) Contoured shapes involving 
some double curvature. The move- 
ment of the fiber pattern that must 
follow in such molding is averaged, 
and to some extent compensated for, 
by the use of fairly thin mats (1.5 
and 2.0 lb.). The strength of these 
structures is now being thoroughly) 


investigated. 


Evaluation of Cylinders 

Cylinders have been chosen as 
the shape best suited for detailed 
glass fiber 
reinforcement in practical use. One 


evaluation of parallel 


fabricating found pre- 
impregnated parallel glass fiber tape 
to be advantageous. The activity at 


Firestone is more conventional and 


shop has 


consists of forming cylinders on a 
mandrel with the fibers saturated 
with resin as the cylinder is formed. 
Except for the 
lengths of mat available, parallel 
glass fiber mats handle much the 


relatively short 


same as woven glass cloth in the 


fabrication of reinforced plastics 
cylindrical shapes. 

The glass fiber pattern used in 
rather 


widely. Hoop fibers of various mat 


cylinders has been varied 


densities have been combined with 
beam fibers of various mat densities 
in different Most of 
the fibers have been laid up at 0° 
and 90° to the axis of the mold, but 
cylinders have also been produced 
by winding parallel glass fiber tape 
alternately at different angles. The 
fibers asemble well on the 2.75-in. 


proportions. 


mandrel and wet well with resin 
However, much 
learned about the techniques of 
handling the fibers. The mats are 
much more fragile than cloth but 
wet much more easily with resin and 


remains to be 


as a result require less manipulation 
during the impregnating process 

The average bursting strength of 
12 cylinders produced with 2.75- 
in. inside diameter and 0.085-in. 
wall thickness was 1250 pounds. This 
represents a calculated 
strength of 37,000 p.s.i. for the struc- 
ture, of which the glass content is 


tensile 


approximately 45 percent. 


Fig. 8—Testing machine used to determine the effects of slow load applications on the 
strength of laminates made with parallel glass mat and with woven glass cloth 
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9720 POLYMERIC 
for permanence 


there is a 


PLASTOLEIN PLASTICIZER 


which fits your specific needs 


If you need low temperature performance... 
Plastolein 9058 DOZ (di-2-ethylhexyl azelate) and 
9057 DIOZ (di-iso-octyl azelate), the most versatile 
low-temperature vinyl plasticizers available, are 
characterized by outstanding low-temperature flex, 
low volatility, high plasticizing efficiency, good 
heat and light stability and unusually low water 
and soapy water extraction. 

If you need extreme permanence... 

Plastolein 9720 imparts extreme durability and 
weatherability to plastic materials— providing 
unusually low volatility, high resistance to oil 
and water extraction, excellent stability to 
heat and light, resistance to migration, 


If you need low-cost... 
Plastolein 9055 DGP is a low cost, low-temperature, 


secondary plasticizer which provides high 

efficiency, good all-around performance and 

excellent chemical stability. 
Investigate the advantages of the Plastolein Plasticizer 
that best fit your purposes. Write Dept. F-3 today for 
new descriptive booklet or evaluation samples. 


Fatty Acids & Derivatives 
Plastelein Plasticizers 
Twitchell Oils, Emulsifiers 


Emery Industries, Inc., Carew Tower Cincinnati 2, Ohio 
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9055 DGP...for low cost 


9058 DOZ, 9057 DIOZ...for low 
temperature flexibility 





New York © Philadelphia ¢ Lowell, Mass. ¢ Chicago 
San Francisco ¢ Cleveland 


Warehouse stocks also in St. Louis, Buffalo, Baltimore and Los Angeles 


Export: 5035 RCA Bidg., New York 20, New York 





PLASTICS DIGEST* 





Abstracts from the werld’s literature of interest to those who make or 


use plastics or plastics products. 


For complete articles, send requests 


direct to publishers. List of addresses is at the end of Plastics Digest. 


General 

INTERNATIONAL STANDARDS FOR IN- 
SULATION, Motors, COMPONENTS. Elec. 
Mfg. 54, 126-35 (Nov. 1954). The re- 
sults of the International Electro- 
technical Commission 1954 meeting 
are summarized in special reports 
by U.S. delegates to key committees 
Included are recommendations made 
by the International Electrotechnical 
Commission regarding motor dimen- 
sions, classification of insulating ma- 
terials, and tests and ratings fo 
electronic components. The proposed 
classification of electrical insulating 


materials is given. 


Materials 

STABILIZERS FOR VINYL POLYMERS. 
1. Soaps. H. V. Smith. Brit. Plastics 
27, 176-79 (May 1954). The choice 
of a stabilizer system for vinyl chlo- 
ride polymers represents a com- 
promise between the best solutions 
of five problems: heat stabilization 
efficiency in relation to process con- 
ditions; light stability in relation to 
the service expected of the product; 
the toxicity of the stabilizer; inter- 
action between the stabilizer and 
other compounding ingredients; and 
physical form of the stabilizer. The 
three major forms of viny] stabilizers 
are the metallic, the organo-metallic, 
and the organic. The bulk of viny!] 
resin formulations is stabilized by 
the addition to the polymer of small 
percentages of the so-called “soaps” 
or salts of metals with fatty acids. 
Theoretically, there is no reason why 
all the metals of groups I, II, III, and 
IV of the periodic system should not 
be used, but in practice the choice is 
economic 


restricted, mainly on 


grounds, to the following: I—lithium 
and sodium; Ila—magnesium, cal- 
cium, strontium, and barium: IIb 

zinc and cadmium; IVb—tin and 
lead. The properties of soaps of these 


elements are discussed. 


STABILIZERS FOR VINYL POLYMERS 
2. MeTaALLtic CoMPpouNDS OTHER THAN 


S. Pat. Off 


Soaps. 3. THE ORGANO-METALLIC CoM- 
pouNbs. H. V. Smith. Brit. Plastics 
27, 213-17 (June 1954). The follow- 
ing metal compounds are discussed 
as vinyl stabilizers: inorganic com- 
pounds—phosphates and phosphites, 
per-salts, silicates, and salts of the 
acids of sulphur; organic metal com- 
pounds—salts of organic acids, mis- 
cellaneous metal derivatives. Or- 
gano-metallic compounds discussed 
carboxylic acid 


include organotin 


salts, hydrocarbon tin alcoholates, 
polymeric organotins, sulphur-con- 
taining organotins, organotin sul- 
phonamides, and miscellaneous or- 


ganotins. 


STABILIZERS FOR VINYL POLYMERS. 
4. METALLIC ComMPpouUNDS OTHER THAN 
Soaps. H. V. Smith, Brit. Plasties 27, 
307-311 (Aug. 1954). The purely or- 
ganic stabilizers are discussed. These 
other 
amines, imines and imides; poly- 


include urea. derivatives; 
meric amine-type stabilizers; epox- 
ide stabilizers; epoxide plasticizers- 
stabilizers; phosphites; esters; and 
various miscellaneous organic sta- 
bilizers. The 
cussed and proprietary brands listed. 


properties are dis- 


ISOCYANATE ELASTOMERS. E. G. 
Curphey. Brit. Plastics 27, 407-09 
(Oct. 1954). The composition and 
structure of polyester isocyanate 
elastomers are discussed and the 
effects of variations in the properties 
of the polyesters on the isocyanate- 
modified product are presented. Iso- 
cyanate-modified polyesters having 
terminal isocyanate groups. lend 
themselves to further reactions with 
appropriate bi- and _tri-functional 
compounds, such as water, poly- 
amines, glycols, polyhydric alco- 
hols, and organic acids, thus estab- 
lishing interlinks. The 
choice of interlinking agent is im- 
portant and examples are given of 


the effects of various agents on the 


further 


properties of the elastomer. 


THE Furure OF POLYTHENE. J. C. 


Swallow. Brit. Plastics 27, 364-65 


(Sept. 1954). Uses of polyethylene 
can be classified broadly as: cables; 
film for packaging; solid moldings, 
such as containers; and extruded 
sections, such as tubing. The proper- 
ties of the various grades of poly- 
ethylene vary widely and the differ- 
ent grades cannot be characterized 
by any one physical property. It is 
necessary to consider all of the 
properties in selecting a given grade 
for a given use. Research is now 
underway toward better control of 
the production process, to obtain 
polyethylene with a wide range of 
properties, and toward reduction of 
the cost of production. 


SHELF LIFE IN POLYETHYLENE. J. 
Pinsky, A. R. Nielsen, and J. H. Par- 
liman. Modern Packaging 28, 145-55 
216, 218 (Oct. 1954). The results are 
presented of a long-term study of 67 
chemicals in bottles 
with data on permeability, chemical 


polyethylene 


changes in the materials studied, 
physical changes in the polyethylene, 
and stress-corrosion cracking tend- 
ency of the polyethylene. Tests were 
conducted at 32 to 165° F. The per- 
meabilities of polyethylene to the 
67 chemicals are listed in tables, as 
well as the tensile properties, stress- 
corrosion activity, and concentration 
change and refractive index change 
of chemicals for conditioning periods 
of up to one year. The results indi- 
cate that polyethylene compares 
favorably with glass with regard to 
inertness and general packaging 
characteristics for many chemicals 
The results also indicate that poly- 
ethylene can be employed with many 
than had 


more diverse materials 


previously been realized. 


ScIENTIFIC Success STORY OF 
POLYETHYLENE TEREPHTHALATE. E. F 
Izard. Chem. Eng. News 32, 3724-28 
(Sept. 20, 1954). The structure, syn- 
various 


thesis, and properties of 


polymers prepared during the de- 
polyethylene 


velopment of the 
terephthalates are discussed. 


Mo.tpincs From Woop Waste IM- 
PREGNATED WITH THERMOSETTING REs- 
ins. E. J. Ritter. Kunststoffe 44, 329- 
32 (Aug.); 378-82 (Sept. 1954). The 
processing of wood waste molding 
compounds is described based on 
experiments made by the German 
Society for Molding Materials. The 
pvor flow properties of the material 
designing 


must be considered in 


molds and the finished parts. The 
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AS SURE AS SUNRISE 


WW 


WM 


You can bank on a production schedule free 
from profit-robbing delays, when you place your 
order for moulded plastics parts in the hands 
of Worcester Moulded Plastics. The importance of 
on-time die deliveries — expertly made, in our own 
die shop, to the highest standards of quality — 


takes top priority in our plant. Our customers, 
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WMP 
Die Deliveries 


are 
ON SCHEDULE 



































having learned they can depend on WMP prom- 
ises to have dies completed and delivered, ON 
SCHEDULE — know that they can count on staying 
within original overall cost estimates. As sure as 
the morning sun, you can measure the dollars 
you save when you become a “Partner in Time” 


with Worcester Moulded Plastics. 








Custom Injection Mouldings 
of Custom-Made Quality 


WORCESTER MOULDED PLASTICS CO. 


14 HYGEIA STREET, WORCESTER 8, MASS. 














processing is similar to that of phe- 
nolic moldings and the same presses 
may be used. The application is still 
in the development stage but ap- 
pears to be promising. 


Molding and Fabricating 


SILICONES AS RELEASE AGENTS IN 
THE Puiastics INpustry. L. P. Smith. 
Plastics (London) 19, 296-97, 311 
(Sept. 1954). Four types of silicones 
have been found useful as release 
agents: fluids, compounds, 
and aqueous emulsions of the above 
materials. The silicone fluids, of 
which the di-methy] fluid is the most 
suitable release agent, are ordinarily 
used as dilute solutions in solvents 
and are readily applied by dipping or 
with a low-pressure spray gun. They 
are most useful when processing 
has to be done at room tempera- 


resins, 


tures. Silicone compounds, semi-solid 
agents made by incorporating finely 
divided silica in a silicone fluid, are 
most useful when the release agent 
is required to be applied by hand 
or brush but can also be dispersed 
in solvent. They are most useful for 
pre-treatment of new molds or molds 
that have recently been cleaned. The 
silicone resins differ in chemical 
structure from the silicone fluids, are 
usually available as solutions in an 
aromatic solvent, and may be used 
to prepare a semi-permanent release 
surface. The aqueous emulsions are 
particularly useful when operating 
conditions are such that rapid evapo- 
ration of the water present can take 
place immediately after application 
and reduce fire hazards by the ab- 
sence of organic solvents. General 
rules for proper choice of a release 
agent and a table of typical applica- 
tions for silicone release agents in 
the plastics industry are presented. 
Better Puiastic Provucts WITH 
STATISTICAL QuaLity Controu. I. 
Use oF FREQUENCY DISTRIBUTION 
DATA IN PLASTICS MOLDING. 
M. Young and J. A. Kudlock. 
SPE J. 10, 20-21, 42 (Sept. 1954). 
Examples are given of the normal 
frequency distribution and several 
abnormal distributions, and the 
significance of the latter type of dis- 
tributions in molded parts is dis- 
skew 
distribution indicates that the opera- 
tion is not performing at its best; in 
two examples given, it was found 
that the weigh feeder attached to the 
press was not functioning properly 


cussed In most cases, a 
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and that the molder was undercut- 
ting the gate. II. THe Norma FRre- 
QUENCY DistripuTION. N. S. Fay. 
SPE J. 10, 28-30, 42 (Oct. 1954). The 
normal frequency distribution is dis- 
cussed and the method of defining 
it by the arithmetic mean and the 
standard deviation is given. The prac- 
tical use of these two values in pro- 
duction control is presented. The bi- 
nomial frequency distribution and 
the Poisson distribution are also used 
to describe certain variations in data. 
III aNp IV. THe Concept oF Con- 
TROL CuHarts. D. C. Dague and J. D. 
Hinchen. SPE J. 10, 22-27, 30 
(Nov.); 21-23, 52, 54 (Dec. 1954). 
Quality control of attributes is con- 
cerned with the presence or absence 
of a given characteristic or defect 
and is treated somewhat differently 
from the quality control of variables, 
which is concerned with the ques- 
tion “how much” or “to what ex- 
tent” does the quality characteris- 
tic exist. The distribution of defec- 
tive parts in various samples of a 
given process may be expressed by 
the binomial distribution and from 
this the expected 
pressed as standard deviation may 
be calculated. A control chart ex- 
pressing the number of defects 
rather than defectives can also be 
set up, using the Poisson distribu- 
tion. Solutions to the problem of 
varying sample size in attributes in- 
spection are presented as: 1) main- 
taining a constant sample size; 2) 
using an average sample size; and 3) 
use of the stabilized “p” chart. 


variability ex- 


Applications 


DETONATOR 
Plastics 27, 381 (Oct. 1954). A deto- 
nator carrying case made from plas- 


MOo.LpEpD Case. Brit. 


tics, for use in mines, is described. 
The body is made from shock-resist- 
ant phenolic, the top from cellulose 
acetate because of its transparency, 
and the detonator racks from urea- 
formaldehyde. held together by 
strips of plasticized vinyl chloride 
material. Plastics are being used 
to replace leather in this use because 
the safety regulation requiring that 
such self-locking 
could not be met by leather cases 


containers be 


PLastic MATERIAL PROBLEMS IN 
Power DistriputTion. B. Kellam. 
SPE J. 10, 17-21 (Nov. 1954). Three 
examples of the problems encoun- 
tered by an electric utility in the use 
of plastics and the solutions are 


presented. Polyvinyl chloride plas- 
tics have been used for the insulation 
and sheathing of single and multi- 
conductor control cables since 1945. 
In one application where cable grip- 
pers would cut deeply into the poly- 
vinyl chloride plastic insulation be- 
cause of cold flow, redesign of the 
fastener alleviated the undesirable 
performance. Failures in polyethyl- 
ene insulation for power cables were 
attributed to environmental crack- 
ing. Black polyethylene sheathed 
with polyviny! chloride is being used 
as a replacement. Limited use has 
been made of plastic pipe made of 
polyethylene and of high-impact 
styrene There 
been some instances of failures with 


copolymers. have 


both of these materials. 


Properties 


EVALUATING DIELECTRIC PROPERTIES 
oF Piastics Laminates. S. W. Place. 
Elec. Mfg. 54, 95-102 (Oct. 1954). 
The results of a detailed long-range 
program for determining the electri- 
cal characteristics of plastics lami- 
nates over a wide frequency and 
temperature range are presented. 
Dissipation factor and dielectric con- 
stant were measured over a fre- 
quency range from 10? to 10'° cy. 
sec. and at temperatures up to 250 
C., depending on the laminate tested. 
The effect of the direction of the ap- 
plied field is also discussed. Lami- 
nates tested included paper-pheno- 
lics, nylon fabric-phenolics, glass 
mat-polyester, glass mat-melamine, 
glass-silicone, and glass-Teflon. The 
latter had _ the dielcctric 
losses of any of the laminates tested 


lowest 


and is satisfactory at operating tem- 
peratures up to 250° C. The various 
laminates are discussed compara- 
tively, and the data are presented in 
both tabular and_ graphical 
Design considerations for the selec- 
tion of plastic 


form. 


laminates for various 
applications are given. 


TEMPERATURE DEPENDENCE OF COM- 
PRESSION OF LINEAR HIGH POLYMERS 
AT HicH Pressures. C. E. Weir. J. 
Research Nat. Bur. Standards 53, 
245-52 (Oct. 1954). Pressure-vol- 
ume-temperature data for polyeth- 
ylene, polytetrafluoroethylene, poly - 
monochlorotrifluoroethylene, poly- 
vinyl fluoride, polyvinylidene fluo- 
ride, polyvinyl alcohol, a copoly 
mer of ethylene-tetrafluoroethylene 
(1:1), and a polyester are reported 
over the range 20 to 80° C. and 1 to 
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EXON: each resin engineered for a specific problem 


Firestone 


March °* 
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EXON 905-915-925 


] — created specifically for 


abilily 


~ POCESS 


Temperature-tailored to be excep- 
tionally versatile . . . Exon 905, 915, 
925 are P.V.C. resins created by Firestone 
to solve many production headaches. 

No matter how much operating tem- 
peratures have previously limited your 
processing facilities, these EXON resins 
can be used individually or easily blended 
so that heat problems never hinder your 
ingenuity or product progress. 

Several unique advantages are pro- 
vided by the Exon 900 series resins. 


= 


¢ Extremely rapid blending—hot or cold. 

¢ Shorter fusing time—for fast, more eco- 
nomical operations. 

e Freedom from fisheyes—assuring 
higher quality, greater product uni- 
formity. 


These Exon 900 resins adapt readily to 


your present operating conditions, creat- 
ing new horizons for your equipment. 
For complete information or technical 


service on the ever-growing line of 


EXON resins. call or write: 


FIRESTONE CHEMICAL SALES DIVISION 


FIRESTONE PLASTICS COMPANY, POTTSTOWN, PA., 


DIVISION OF FIRESTONE TIRE & RUBBER CO. 


DEPT, 2L 





10,000 atmospheres. Empirical equa- 
tions of state for some of the polymers 
are derived. Internal-energy changes 
were calculated for most of the poly- 
mers studied. 


MEASUREMENT OF CREEP OF AC- 
RYLIC GLAZING PLasTiIcs EXPOSED TO 
TEMPERATURE GRADIENTS. M. C. Slone 
and F. W. Reinhart. SPE J. 10, 29-34, 
50 (Dec. 1954). A method is de- 


scribed for measuring the creep of 
ee0@ aircraft plastic glazing materials 


: under tensile stress with substan- 
THIS NEW INFRALITE panel for softening 


tially different temperatures on each 


Ideal FOR thermoplastic sheets contains heating elements face. The equipment is described in 


which easily snap in or out of the unit to detail. The operating procedure and 

FORMING adjust to various lengths of sheets. These units methods of calculating the strain and 

; f . ae sie creep rate are presented. The results 

will handle various size sheets up to '4” thick. of tests made with two acrylic plas- 

Check these Outstanding Features! tics, UVA Plexiglas II and Plexiglas 

55, indicate that the latter material 

SHEETS © LOW OPERATING COST o FAST HEAT UP has a lower elongation and creep 

e UNIFORM HEAT DISTRIBUTION © HIGHER EFFICIENCY rate than the former over the range 
e SHORTER HEATING CYCLES e EASILY INSTALLED of temperatures investigated. 

@ LAMPS QUICKLY REPLACED EQUILIBRATION IN MOLTEN POLy- 

AMIDE Mixtures. C. W. Ayers, J. 

Appl. Chem. 4, 444-49 (Aug. 1954). 

A method of partition chromatogra- 

ee THERMEX COMPANY, INC. phy was used to discriminate be- 

535 BERGEN STREET, HARRISON, N. J. tween physical blends of 6,6 and 6,10 


nylons and their copolymers. Tests 


THERMOPLASTIC 


from 24x36" up to 48x72” 


Send today for 
bulletin 551 for 


complete details. Also Manufacturers of Radiant Heat Powder Dryers 





show that copolymerization proceeds 
rapidly when under nitrogen. Chain 
length equilibration is rapidly at- 


your product re clad in tained and compositional rearrange- 


ment proceeds coincidentally. The 


‘hromatographic test is particularly 
STERLING SILVER valuable in following this latter 
vrocess. It has, however, the limita- 
to capture sales ! tion that, although indicating the 
vrogress of chemical randomization, 
it becomes increasingly less sensi- 
tive as the product more nearly ap- 
proaches true randomness. In other 
words, it is an ideal test for indicat- 
ing block copolymerization, a field 
coe me patented G. M. C. process of where X-ray and infra-red analysis 

. P > appear to be inoperable. 

precious metal decoration on plastics 
DYNAMIC PROPERTIES OF PLASTI- 
True proof of the irresistible Consider these important factors: investigate now! Ask us to dec- CIZED POLYVINYL CHLORIDE. M. G. 
sales appeal of G. M. C. proc-  @ the cost per unit for beautiful orate a sample of your product Dilke and J. J. Millane. J. Appl 
essed plastic’ products is only G. M. C. decoration is surprisingly with a gleaming design in pre- Chem. 4, 507-513 (Sept. 1954). An 
partly captured in the picture. modest cious metal. Judge for yourself 
Before-and-after case histories of  @ the retail tag of G. M. C.-deco- —better yet, ask your customers 
the sales volume of a long series rated products can often be doubled _—te tell you—the increased sales 
of plastics products give the real or trebled potential that results. Send your 
measure of the dollar-and-cents @ there’s literally no limit to the sample to us today—there’s no 
value of this exclusive deco- delicacy of pattern that can be ap- %ligation, of course. . 
rating technique. plied by the G. M. C. process Sanit Oh mete factor for polyvinyl chloride plasti- 
cized with 33.3, 25, and 5% of di- 


pP be oO CS an Ss Ss Cc oO =] ee (2-ethylhexyl) phthalate were mea- 
me tien with General iteters Corp. : sured at temperatures between 10 
° ° © 46 GREAT JONES STREET - NEW YORK, NEW YORK and 100° C., at vibration frequencies 


between 30 and 450 cycles per sec- 


apparatus for measuring the dy- 
namic mechanical properties of plas- 
ticized polyvinyl chloride is de- 
scribed. The dynamic modulus, dy- 


namic resilience, and dynamic loss 





162 Modern Plastics 





ond. The results indicate a close 
correlation between mechanical and 
electrical properties and this rela- 


tionship is discussed. 


Testing 

DETERMINATION OF CARBOXYL END 
GROUPS IN A POLYESrER, POLYETHYL 
ENE TEREPHTHALATE. H. A. Pohl. An- 
alytical Chem. 26, 1614-16 (Oct. 
1954). A semimicroprocedure for the 
rapid determination of the carboxyl 
end groups of the polyester, polyeth- 
vlene terephthalate, entails dissolv- 
ing the polymer in benzyl alcohol 
rapidly at a high temperature (203 
C.), then quickly mixing the solution 
with chloroform, and titrating with 
the aid of a phenol red indicator and 
sodium hydrox‘de. About 10 min. are 
required for an analysis, including 
weighing. An additional 5 or 10 min. 
may be required if the polymer sam- 
ple needs grinding. To aid precise 
dispensing of the reagents, a simple 
automatic pipet or buret is used. 


REACTIONS AND IDENTIFICATION OF 
POLYVINYL AND POLYACRYLIC COM- 
pounbs. H. Rath and L. Heiss. Kunst- 
stoffe 44, 341-47 (Aug. 1954). The 
identification of polyvinyl and poly- 
acrylic compounds in very small 
quantities is very difficult. The fol- 
lowing reactions were used to dif- 
ferentiate between the two com- 
pounds. 1) The polyvinyl compounds 
were converted to polyenes which 
can be identified from certain colors. 
A differentiation of the single poly- 
vinyl members was achieved by 
adding different polyene-forming 
agents. 2) The identification of poly- 
acrylates and polymethyl methacry- 
lates was achieved by converting 
them into carbinols through the ad- 
dition of phenyl] lithium, in analogy 
to the reaction of esters of low 
molecular weight. The  carbinols 
have characteristic color reactions 
with various agents. 


Publishers’ Addresses 


inalytical Chemistry American Chemical So 
iety, 1115 Sixteenth St., N. W. Washington 
D. ¢ 

British Plastic lliffe and Sons, Ltd Dorset 
House, Stamford St., London S. E. 1, England 

C Aemicai and Engineering Ve us merican 
Chemical Society, 1115 Sixteenth St., N. W. Wash 
ngton, D. ¢ 

Electrical Manufacturing The Gage Publishing 
». 1250 Sixth Ave New York \ 

Journal of Applied Chemistry: Society of Chem 
cal Industry, 56 Victoria St London S. W. 1 
England 

Journal of Research of the National Bureau of 


Standards Superintendent ot Documents, Govern 
ent Printing Office, Washington 25, D. ¢ 
Kunststofie: Carl Hanser Verlag, Leonhard-Eck 

Strasse 7, Munich 27, Germany 
Modern Packaging: Modern Packaging Corp 

575 Madison Ave., New York 22, 

Plastics (London): Temple Press Ltd., Bowling 

Green Lane, London E. C. 1, England 
SPE Journal: Society of Plastics Engineers, 51 

Security Bank Bldg., Athens, Ohio 


March * 1955 


artitions for 
Pre-assembled 
partitions 
made to your exact 
specifications 


rotective for faster packing 


at lower cost! 


ackaging for QUOTATIONS on 


YOUR REQUIREMENTS 


peter partition corp. 
Manufacturers of Cardboard Partitions 


19-21 HEYWARD ST. ,,,7*’*?"2"*:,, BROOKLYN II, N. Y. 














Do you need 


PROTOTYPES? 


We are equipped to make the finest reinforced 
plastic prototypes available. No job too small, no job 
too large for our facilities. 


We will accept an order for ONE PIECE or an 
order for TEN THOUSAND PIECES. 


Call! Wire! Write! 


for prompt quotations. 


Norman Parke Company 


Chicopee, Mass. 











U. S. PLASTICS PATENTS 





Copies of these patents are available from the 
U.S. Patent Office, Washington, D.C., at 25¢ each. 


SEALING. E. A. Olson. U. S. 2,691,- 
174, Oct. 12. Heat sealing plies of 
polyvinyl chloride. 


PotyMenrs. D. E. Kyalnes and N. O. 
Brace (to Du Pont). U. S. 2,691,567, 
Oct. 12. Polymeric organic phosphor- 
us compounds. 

PHOTOSENSITIVE Fiitm. J. G. Smith 
and L. M. Miusk (to Eastman Ko- 
dak). U. S. 2,691,584, Oct. 12. Sta- 
bilized photosensitive polyvinyl cin- 
namate 


CoatTine. W. J. Priest (to Eastman 
Kodak). U. S. 2,691,604, Oct. 12. 
Coatings of polyvinyl alcohol-meth- 
ylolmelamine. 


PotymMer. H. H. Synder (to Du 
Pont). U. S. 2,691,609, Oct. 12. Poly- 
meric styrene—maleamic acid com- 
positions. 

Baer. U. S 
2,691,613, Oct. 12. Method of fabri- 


cating plastic envelopes. 


CONTAINER. C. A. 
12 


ADHESIVE. M. W. Wilson (to B. F. 
U. S. 2,691,614, Oct. 12. 
Phenolic adhesive for rubber. 


Goodrich) 


Resins. H. M. Kvalnes and L. T. 
Sherwood, Jr. (to Du Pont). U. S 
2,691,638, Oct. 12 
hyde condensates 


Urea-formalde- 


Motpinc Compositions. H. H 
Roth (to Dow). U. S. 2,691,639, Oct. 
12. Water-dispersed thermoplastics. 

CopotyM_ers. H. T. Patterson and 
I. D. Webb (to Du Pont). U. S. 
2,691,640, Oct. 12. Acrylonitrile- 
dimethylamino-methylstyrene —_co- 
polymers. 

SraBILizep Resin. D. Faulkner (to 
Distillers). U. S. 2,691,642, Oct. 12. 
Stabilized polyvinylidene chloride 

Po.typeptipes. J. S. Chirtel and 
A. M. Mark (to Transparent Pack- 
age). U. S. 2,691,643, Oct. 12. Poly- 
peptides of beta-alanine. 

SULFONATED Resin. H. H. Roth (to 
Dow). U. S. 2,691,644, Oct. 12. Sul- 
fonated alkenyl aromatic resin. 


CopotymMers. G. E. Ham (to Chem- 
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strand). U. S. 2,691,645, Oct. 12. Co- 
polymers of acrylonitrile and beta- 
haloethylvinyl ether. 


Copo_tyMErs. D. W. Young and 
W. J. Sparks (to Standard Oil). U. S. 
2,691,646, Oct. 12 
multi-olefins with vinyl ethers. 

Potymenrs. E. Field and M. Feller 
(to Standard Oil). U. S. 2,691,647, 
Oct. 12. Polymerization of ethylene 
and propylene. 


Copolymers of 


ConpDENSATES. H. S. Bloch (to Uni- 
versal Oil). U. S. 2,691,686, Oct. 12. 
Condensates of aromatic compounds 
with cyclic polyolefins. 


INSULATION. H. R. Young (to Du 
Pont). U. S. 2,691,694, Oct. 12. Elec- 
trical conductors insulated with 
polytetrafluoroethylene and _= glass 
fiber. 

SHEETING. J. W. Emig (to Arm- 
strong Cork). U. S. 2,691,796, Oct. 19. 
Making variegated plastic sheet ma- 
terial. 


TrrmMInG. W. Bertleft and L. E. 
Hoffer (to Eagle-Picher). U. S. 
2,691,797, Oct. 19. Trimming molded 
articles. 

Mo.upinc. J. H 
M. Achterhof (to 
U. S. 2,691,798, Oct 
paratus. 

Mo topinc. W. C. Moeller (to Par- 
melee Plastics). U. S. 2,691,799, Oct. 
19. Injection molding. 

Mo topinc. F. M. Robb (to J. Robb). 
U.S. 2,691,801, Oct. 19. Molding plas- 


tics. 


Bearincs. W. H. Tait (to Glacier 
Metal). U. S. 2,691,814, Oct. 19. 
Polytetrafluoroethylene impregnated 


Winchester and 
Eagle-Picher). 
19. Molding ap- 


bearings. 

Test Device. H. M. Farnham, Jr. 
(to Standard Oil). U. S. 2,691,885, 
Oct. 19. Apparatus for determining 
thermal properties of thermoplastics. 


INLAID Circurts. N. Pritikin. U. S. 


2,692,190, Oct. 19. Inlaid circuits on 
plastic material. 


Tuermoptastic. E. S. Blake (to 
Monsanto). U. S. 2,692,207, Oct. 19. 
Thermoplastics plasticized with a 
sulfonylbis (alkyl acetate). 


PotymMers. M. M. Swarce. U. 5S 
2,692,243, Oct. 19. Heterocyclic poly- 
mers containing nitrogen and meth- 
ylene groups. 


Motp Makinc. F. W. Less, E. C. 
Roeck, and J. C. Searer (to Durez). 
U. S. 2,692,246, Oct. 19. Thermoset- 
ting sand binder for mold making. 


PotymMers. B. Graham (to Du 
Pont). U.S. 2,692,247, Oct. 19. Alpha- 
amino carboxylic acid polymer com- 


positions 


Potyesters. J. Lincoln (to British 
Celanese). U. S. 2,692,248-9, Oct. 19 
Aromatic polyesters. 


POLYMERIZATION. G. F. D’Alelio (to 
Koppers). U. S. 2,692,251 and 2,692,- 
260, Oct. 19. Catalytic polymerization 
of vinyl aryl compositions. 


Resin. R. Falck (to M. Falck and 
A. S. Epstein). U. S. 2,692,252, Oct. 
19. Phenolic resin. 

PotyMers. R. E. Holmen (to Min- 
nesota Mining). U. S. 2,692,253, Oct. 
19. Amide-ester polymers. 

PotyMers. A. Wassermann. U. S. 
2,692,254, Oct. 19. Cyclopentadiene- 
chloroacetic polymers. 

PotyMe_rs. L. N. Bauer and H. T. 
Neher (to Rohm and Haas). U. S. 
2,692,256, Oct. 19. Polymers of esters 
of vinyloxyalkoxy compounds and 
unsaturated carboxylic acids. 

POLYMERIZATION. A. Zletz, A. K. 
Roebuck, and E. F. Peters (to Stand- 
ard Oil). U. S. 2,692,257-8-9, Oct. 19. 
Olefin polymerization. 

POLYMERIZATION. E. F. Peters and 
B. L. Evering (to Standard Oil). 
U. S. 2,692,261, Oct. 19. Polymeriza- 
tion of ethylene. 

Extrusion. T. J. Rhodes and J. J. 
Neville (to U. S. Rubber). U. S 
2,692,406, Oct. 26. Extrusion of plas- 
tics having elastic memory. 

Castinc. J. B. Brennan. U. S. 
2,692,411, Oct. 26. Method of con- 
tinuous casting. 

LAMINATE. J. F. Hyde (to Dow- 
Corning). U. S. 2,692,844, Oct. 26. 
Organo-siloxane bonded laminate. 

Resin. T. G. Harris (to Catalin). 
U. S. 2,692,865, Oct. 26. Modified 
phenolic resin. 


Ion EXCHANGE. K. Haagen (to Far- 
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Florida Sun Proves Value of Paraplex G-62 


The stabilizing effect of PARAPLEX G-62 in vinyl com- 
pounds was dramatically demonstrated during recent 
tests under intense Florida sunlight. The samples 
shown here were exposed for periods ranging up to 
1000 sun hours. The improvement imparted by 
PARAPLEX G-62 is clearly shown by the exposed samples. 

In other tests in the field, as well as by Weather- 
Ometer, Fade-Ometer, and 450°F. oven tests, the 
results were similar: outstanding resistance to embrit- 
tlement and discoloration when Parapiex G-62 
plasticizer-stabilizer was used. 

PaRAPLEX G-62 polymeric-type plasticizer also per- 
mits fast calendering and low stabilization costs. It 
provides uniform color and excellent permanence. 


Write for “What You Should Know About the PARAPLEX and 
Mownoptex Plasticizers’’, a handy summary of properties and ap- 
plications. 


ns 


ROHM £¢ HAAS COMPANY 
THE REGINOUS FPROBUCTSE Bivision 
Washington Square, Philadelphia 5. Pa. 


Representatives in principal foreign countries 


PARAPLEX is a trademark, Reg. U. S. Pat. Off. and in 


principal foreign countries. 





BARBER Wheelco 
ari) Instruments 


‘ 


*,.. Stop costly down time 
before it starts !”’ 


How you can benefit from Wheelco’s 


5-point preventive maintenance program! 


Here’s Wheelco’s 5-point preventive maintenance program for you! First, fea- 
ture for feature, Wheelco Capacitrols give you higher quality: rugged and 
precise meter construction . . . dependable, electronic “no drift” control ... 
and fully “plug-in” design for fast, easy servicing. Second, Wheelco’s preventive 
maintenance school helps train your operators and maintenance men in the 
proper use and care of instruments . . . teaches them exactly how to keep equip- 
ment operating at highest efficiency. Third, Wheelco’s nation-wide staff of 
factory-trained service men are available on short notice to install, check, and 
repair your instruments. Fourth, complete stocks of repair parts and accessories 
are ready for delivery to you from your nearby Wheelco branch office. Fifth 
Wheelco now offers packaged “Control Centers” to save installation time, elimi- 
nate errors, and simplify servicing. So, don’t let down time dig into profits... 
specify Wheelco Instruments for higher accuracy, more dependable performance, 
and better, faster service! 


Wheelco preventive 
maintenance school! 


Traveling schools are being 
routed to principal cities to train 
operators and maintenance men 
in proper use and care of tem- 
perature instruments, and insti- 
tute preventive maintenance in 
your plant. It’s the only school 
of its kind in the plastics indus- 
try. Check your nearby Wheelco 
Field Office for dates of schools 
scheduled in your area. 


OETA, 


WHEELCO INSTRUMENTS DIVISION 


BARBER-COLMAN COMPANY, DEPT. O, 1517 ROCK STREET, ROCKFORD, ILLINOIS 
BARBER-COLMAN OF CANADA, LTD., DEPT. 0, TORONTO, ONTARIO, CANADA 
industrial Instruments ¢ Automatic Controls « Air Distribution Products « Aircraft Controls « Small Motors 
Overdoors and Operators * Molded Products « Metal Cutting Tools * Machine Tools ¢ Textile Machinery 
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benfabriken Bayer). U. S. 2,692,866- 
7, Oct. 26. Cation-exchange resins 
from phenolic ethers 


PotyMers. K. L. Berry and P. L. 
Salzberg (to Du Pont). U. S. 2,692,- 
868, Oct. 26. Silica-containing poly- 
mers. 


Resins. R. J. Fanning (to Phillips 
Petroleum). U. S. 2,692,872, Oct. 26. 
Coagulating unsaturated compound 
sulfur dioxide resins. 


ELastTomers, E. O. Langerak, L. J. 
Prucino, and W. R. Remington (to 
Du Pont). U. S. 2,692,873-4, Oct. 26. 
Elastomers from polyalkylene ether 
glycol reacted with arylene di- 
isocyanates. 

Copotyme_rs. H. H. Weinstock, Jr. 
and G. A. Nesty (to Allied Chemi- 
cal). U. S. 2,692,875, Oct. 26. Metha- 
crylonitrile-acrylonitrile copolymers. 


Resins. M. E. Cupery (to Du 
Pont). U. S. 2,692,876, Oct. 26. Phos- 


phates of styrene-epoxy copolymers. 


Lire Preserver. E. G. King and 
E. R. Frederick (to United States). 
U. S. 2,692,994, Nov. 2. Life pre- 
server of fibrous glass and a vinyl 
envelope. 


Puiastic. C. F. Fisk (to U. S. Rub- 
ber). U. S. 2,693,459, Nov. 2. Compo- 
sition of polyvinyl acetal and chloro- 
sulfonated polyethylene. 


ACRYLONITRILE. A. P. Guess and 
W. B. McCaskill (to Du Pont). U. S. 
2,693,462, Nov. 2. Polymerization of 
acrylonitrile. 


Mo toprine. L. L. Stott (to Polymer). 
U. S. 2,696,023, Dec. 7. Molding poly- 


amides. 


Castine. E. L. Mobley and R. P. 
Molitor (to Sun Rubber). U. S. 2,- 
696,024, Dec. 7. Rotational casting 
of hollow vinyl resin articles. 


FLoor Cover. I. I. Bezman (to 
Armstrong Corp). U. S. 2,696,447, 
Dec. 7. Vinyl-coated felt base floor 
covering. 

ArrcrRAFT Cxiosure. E. H. Snyder 
(to Lockheed). U. S. 2,696,451, Dec. 


7. Plastic closure. 


FLoor Coverinc. S. G. Trepp (to 
Bird and Son). U. S. 2,696,452, Dec. 


7. Vinyl floor cover. 


ConpbEnsATES. D: M. Gagarine and 
H. Repokis (to Dan River Mills). 
U. S. 2,696,477, Dec. 7. Acrolein-for- 
maldehyde condensates. 
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NIXON 
PLASTICS 


offer 
you 


\ opportunities! 


Try the eye-appealing colors 


in Nixon’s complete line of 


FORMABLE SHEETS 


RIGID VINYL - MODIFIED STYRENE 
CELLULOSE ACETATE 
CELLULOSE ACETATE BUTYRATE 


Capitalize fully on the boundless opportunities of vacuum 
forming by using more and more color —not just pastels, but the 
beautiful brilliant sheets Nixon supplies. 


Select Nixon h ig h quality sheet materials for out- 
standing efficiency. All carefully produced to be easily and eco- 
nomically formed, deep drawn, draped or fabricated...in a wide 
range of colors, sizes, gauges. Write or phone for details. 


NIXON NITRATION WORKS — founded 1898 
Nixon, New Jersey *© Phone: New Brunswick, Charter 9-1121 
New York Extension WOrth 4-5290 


Chicago, Ill. 

BRANCH OFFICE 

510 North Dearborn St. 
Phone: Michigan 2-2363 


St. Louis, Mo. 

c. B. JUDD 

3687 Market St. 
Phone: Lucas 8082 


Leominster, Mass. 

A. F. PERRY CO. 

Box 214 

Phone: Leominster 7-2120 


Canadian Distributor: Crystal Glass & Plastics Ltd., 
130 Queens Quay E., Toronto, Ontario, Canada, 


March + 1955 





NEW MACHINERY 
AND EQUIPMENT 


Hydraulic Press—Model 60-12 hy- 
draulic press is designed for labora- 
tory and production use. Available 
with a choice of electrically heated 
12- by 12- and 14- by 14-in. platens, 
the unit is equipped with individual 
controls to regulate hydraulic pres- 
sure for each operation within a 
range of 50 to 400 p.s.i., the hydraulic 
pressure aggregating 60-ton capacity. 
The press is powered by an air- 
boost pump claimed to 
accurate and _ consistent 
pressure on the platen area at all 


operated 
maintain 


times. 

The machine’s cooling system is 
said to reduce transfer of heat from 
platen to ram, ram pot, hydraulic 
oil, and packing. Atlas Hydraulics, 
Inc., 3576 Ruth St., Philadelphia 34, 
Pa. 


Drying Accessory — Automatic 
hopper-loader for use with D & W 
hopper-dryers conveys material from 
bin into the hopper on the drying 


machine by means of heated air from 
a standard blower unit, eliminating 
the necessity of connecting into a 
compressed-air line. The loader can 
be connected to D & W hot air 
blower units and hoppers. A combi- 
nation hopper-loader and hopper- 
dryer is also available. With that 
unit, the drying of material would be 
done in the bin and the material then 
conveyed up into the hopper on the 
machine. Thoreson-McCosh,  Inc., 
18208 W. McNichols Rd., Detroit 19, 
Mich. 

Sponge Tester—Machine measures 
deflection and load-carrying capacity 
of sponge and foam samples; attach- 
ments for determining percent 
change in deflection and load-carry- 
ing capacity at different tempera- 
tures are available. 

The unit consists of two parallel 
movable platens, a dial gage, and a 
spring scale. The upper platen is 


raised and lowered by a !4e-hp 


Thoreson-McCosh’s hopper-loader attachment uses heated air from a standard blower 


unit to convey material from a bin into the hopper mounted atop a drying machine 
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motor. The lower platen is attached 
to a shaft in the top of the spring 
scale. The base of the scale is fitted 
with an arm on which rests the ad- 
justable dial gage. This gage meas- 
ures the height of the specimen at 
any given deflection in thousandths 
of an inch. The unit has a scale rang- 
ing from zero to 20 pounds. Castle 
Machine Manufacturers, New Castle, 


Del. 


Low-Pressure Presses—Line of oil 
hydraulic C-frame presses for low- 
applications includes 11 
sizes: 2-, 5-, 10-, 15-, 25-, 35-, 50-, 
75-, 100-, 150-, and 200-ton models. 
Operating controls include single- or 


tonnage 


dual-safety operating levers, electric 
push-button, foot switch, foot pedal, 
High- 
speed differential circuit and inching 
control are included. An open C- 
gap frame eliminates encumbrances 


and other standard types. 


within the tooling area and provides 
a maximum amount of room for 
tooling. Relief valves are said to pro- 
vide an infinite range of tonnage 
regulation on all models. 

Production tooling accessories in- 
clude standard bolsters, benches, bed 
extensions, straightening fixtures, 
hydraulic knockouts, die cushions, 
and many others. The Hydraulic 
Press Mfg. Co., Mount Gilead, Ohio. 

Vacuum Forming Machine—Series 
PEX automatic and semi-automatic 
presses for vacuum and drape form- 
ing are designed to permit parts of 
dissimilar height to be formed simul- 
taneously at the two ends of the 
machine. A center-mounted heating 
unit is hinged for swinging to either 
side of the machine. Power is ad- 
justable from 200 to 1550 w./sq. inch 
Two sets of timers are provided so 
that the machine will operate fully 
automatically from side to side or or 
either side. Comet Industries, 9865 


Franklin Ave., Franklin Park, IIl 


Surfacing Machine—Designed fo: 
high-production planing of thin, 
flexible materials (e.g. vinyl tile and 
shoe soling material), the Micro- 
Surfacer has adjustments graduated 
in thousandths of an inch. 

In operation, stock is transferred 
in and out of the Micro-Surfacer by 
built-in, power-driven conveyors. A 
cutter head, equipped with Carboloy 
knives, rotates at 4500 r.p.m. in the 
direction of the feed. Stock is fed 
past the rotating cutter head by 
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Check these outstanding features of this ultra- 
modern Van Dorn injection press:— 
GREATER CAPACITY — Up to 2% 0z.; 
smaller pieces at faster cycles. 

HI-SPEED PERFORMANCE — Plasticizes 


material at 22 Ibs. plus per hour. 


FASTER PRODUCTION —Will attain up to 
720 cycles per hour (dry run). 

HIGHEST EFFICIENCY— Due to water cool- 
ing of injection plunger, transfer hopper and 
oil cooler. 

ACCESSIBILITY — Due to simple platen 
clamp device for purging to change material 
or color. 


nism makes press non-operative unless 
molded part is completely ejected. 

SIMPLER OPERATION — Due to automatic, 
adjustable material metering device. 


MULTIPLE OPERATIONS — Minimum oper- 
ator attention by use of larger hopper and 
light that indicates when press needs attention 
SELECTIVE CONTROL— Merely throw toggle 
switch to operate press semi-automatically. 


DEPENDABILITY— Because of all-steel 
construction and Van Dorn’s established 
reputation in the plastics machinery field. 


THE VAN DORN IRON WORKS CO. 


2687 East 79th Street + Cleveland 4, Ohio 
Cable Address: ""VANDORN" Cleveland 


MORE SAFETY— Mold hydraulic mecha- 


and this Van Dorn model is the lowest priced press in its class! 
WRITE FOR COMPLETE DATA ON MODEL H-250 AND OTHER EQUIPMENT SHOWN 


SEMI-AUTOMATIC PRESS 
2-02. capacity. 


MANUALLY OPERATED PRESS 
1-02. For small jobs, 
training, etc. 


PLASTIC GRINDER 
Grinds up rejects, 
waste, etc., for re-use. 


MOLD BASES 
Available from stock. 


POWER OPERATED, LEVER 
CONTROLLED PRESSES 
2-oz. and 1-oz. models 
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Buss Machine's Micro-Surfacer, shown being demonstrated to a group of industry repre- 


sentatives, can plane thin, flexible material, such as vinyl tile, shoe soling material, etc. 


means of two rolls located before 
the cutter head and two located be- 
hind it. Guide shoes located on both 
sides of the cutter head and set 
above the material being planed do 
not touch the stock. They are equip- 
ped with “fingers” that prevent the 
stock from stopping in the machine 
and also act to direct the flow of 
shavings up an exhaust hood. Flexi- 
ble material is held down rigidly 
during the 


planing operation by 


means of a ground and _ lapped 
vacuum work table and a vacuum 
pump system which is regulated by 
pressure relief valves. Feed range of 
the machine is infinitely variable. 

At present, the machine is availa- 
ble in widths up to 50 inches. Buss 


Machine Works, Holland, Mich. 


Duplicators—Four-spindle dupli- 
cators are claimed to profile (con- 
tinuously or with interruptions) 
internal or external surfaces and to 
groove or rout parts at high produc- 
tion rates. Heads and rotating fix- 
tures operate in pairs, each pair of 
fixtures being governed by a separate 
master. Masters, one for each pair, 
are located within the table assembly. 
Chis design permits one pair of iden- 


tical parts to be processed by one 


pair of cutters and fixtures, while the 
other pair performs a different oper- 
ation on two other pieces 

In operation, after cutter spindles 
have been set for the required cut- 
ting depth, fixtures holding the work 
by air-operated ciamps rotate and 


move in and out from column face, 
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guided by the concealed master. All 
movements are protected by electri- 
cal interlocks. George Gorton Ma- 
chine Co., 1321 Racine St., Racine, 
Wis. 


Edge Positioning—For use on con- 
tinuous-web operations, differential 
pressure web edge sensing unit pro- 
vides electric signal and current for 
left and right correction and neutral 
position. The device is said to pilot 
any electric motor-operated, sole- 
noid valve-operated, or hydraulic- 
or air-operated web system. The 
unit can be adapted, by cutting down 
the metered air supply, so as to pre- 
vent response to momentary web 
imperfections or run-outs. On a 
weaving web, the instrument will 
closely compute the average position 
of the web and correct it accord- 
ingly. Claimed accuracy of the de- 
vice is down to 0.01 in. within a frac- 
tion of a second reaction time. Air 
pressure of about 1 oz., and air flow 
of from 5 to 20 cu. ft./hr. are used. 
This is said to be so low that the air 
jet will not disturb even the most 
delicate materials. H. G. Weber & 
Co., Kiel, Wisc. 


Injection Machine—Model 16ES- 
100 16-oz. horizontal injection ma- 
chine is a fully hydraulic unit with a 
rated 400-ton clamping force. The 
machine is equipped with radial pis- 
ton-type motor driven pumping unit, 
semi-automatic control, and inde- 
pendent control of injection and 
clamping pressures. Mold area di- 


mensions are 34-in. opening, 22-in. 
stroke, and 20- by 36- or 31- by 33- 
in. mold space. A special weigh feed- 
ing mechanism is optionally available. 
Watson-Stillman Co., Div. of H. K. 
Porter Co., Inc., Roselle, N. J. 


Weigher-Counter—Scales that are 
claimed to count hundreds of parts 
accurately in a few seconds also pro- 
duce a printed record of both the 
weight and the count. Designated 
Printweigh counting scales, the units 
can print any count up to 9999 si- 
multaneously with the weight figure. 
These scales are available in bench, 
portable, floor, and built-in types. 
Toledo Scale Co., Toledo 1, Ohio. 


Model 140PT 


portable abrasion testing machine 


Abrasion Tester 
evaluates wear resistance of plastic, 
rubber, electroplates, and other sur- 
faces. Two dual abrading wheels are 
used to produce rub-wear action. 
One wheel rubs the specimen from 
the center outward, the other from 
the outside toward the center. Abra- 
sion marks are in the form of two 
ares criss-crossing each other and 
covering an area of approximately 
30 sq. cm. (sufficient for rating most 
materials). 

Results of tests are said to be eas- 
ily read and to require a minimum 
of technical experience. The instru- 
ment is reported to perform most of 
the functions of the standard labora- 
tory model 140 while being priced 
lower. Taber Instrument 
North Tonawanda, N. Y. 


Corp., 


Sealing Machine—High-frequency 
generator for dielectric heat sealing 
is said to operate within the FCC- 
allocated limits of the 27-mc. indus- 
trial band, eliminating need for a 
shielded room. 

The generator has a _ single-dial 
selector for a range of sealing capaci- 
ties. The unit is available in 1- and 
2-kw. models. Industron Corp., 50 
Brooks Rd., Needham Heights, Mass. 


Heat Sealers—Model DH 2900 
electronic heat sealer, rated at 2.9 
kw., is equipped with an Arquench, 
said to prevent die damage, and a 
safety device stated to meet safety 
requirements of most states. The 
manufacturer of the 
claims that it is the lowest priced 
unit available today for this power 


equipment 


and these standard features 


Also offered are pretested heat- 
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FULLY 
LOADED 


glass fiber reinforced 


POLYESTER 


PLY 


Mat, Glass Cloth or 
PRE-IMP Molding Compound 


“FULLY-LOADED-ready to use” means 
exactly that—in either quantity pro- 
duction with matched metal dies, 
or low pressure lamination. 
“Fully loaded” FLEXFIRM uniformly 
pre-impregnated products speed up 
production by either method. They 
are quicker, more efficient, more 
economical—NOTHING TO ADD—- 
wy READY TO USE. 

For specific applications in your 
field, call, write or wire 
Engineering Department... 

Shelf Life 6 months or longer 


: \ MAT DIVISION 
2300 No. Chico Ave., El Monte, Calif. CUmberland 3-1173 








MODERN 
PLASTICS 
REPRINTS 


Helpful information 
for solving problems 
in today’s fast-moving 


plastics industry 


WwW 


METAL WORKING SWINGS TO 
PLASTICS TOOLS 


Highly informative article on how to 


achieve big savings when retooling) 25¢ 
[] Vinyl Foamed with Gas 
Eight Phonograph Records Per Cycle .... 
Where is Vinyl Acetate Heading? ...... 20¢ 


What You Should Know About Plasticizers 
For Vinyls 15¢ 


Techniques of Vacuum Forming ....... 15¢ 
Polystyrene Monofilaments and Bristles . 20¢ 
Polyethylene Pipe Flanging cise ae 
] Plastic Flow Paths in an Extruder Worm 10¢ 
| Old Boats Made New ................ 10¢ 


New Techniques in Fabricating Honey- 
combs ... 15¢ 


| Metallizing by High Vacuum 10¢ 
Jobs For A New Material ............. 10¢ 
Irradiated Polyethylene ... 
Injection Molding Rigid Polyvinyl Chloride 10¢ 
| Hard Board from Agricultural Residues .. 10¢ 
[] Four Ways of Building Plastic Boats .... 15¢ 
Factors in Electrical Insulator Design ... 104 
Epoxidation-Hydroxylation Reactions ... 10¢ 
Basic Principles of Injection Molding ... 


Annealing Injection-Molded Styrene ... . 


WwW 


Please enclose cash with order. 


Send to 
INDUSTRIAL MAGAZINE SERVICE, Inc., 
575 Madison Avenue, 
New York 22, New York 








sealing dies protected against han- 
dling damage and deterioration by a 
process involving protective cover- 
ings and rubber covering along the 
sealing edges. Kabar Mfg. Corp., 
1907 White Plains Rd., New York, 
N.Y. 


Preheater—Model 230 for the pre- 
heating of compression and transfer 
molding materials such as phenolic, 
urea, melamine, etc., is said to heat 
loose powder or granular molding 
compounds equally as well as pre- 
formed materials. 

The unit is claimed to heat 2 to 3 
lb. min., with a maximum compound 
capacity of 10 pounds. It incorporates 
an air-operated hood, eliminating 
manual opening and closing opera- 
tions. Size of the unit is 24 in. wide, 
27 in. deep, and 56 in. high; work 


level is 50 in. high, weight is 450 


W. T. LaRose’s Model 230 electronic pre- 


heater heats powder or granular material 


equally as well as preformed material 


pounds. Electrode size is 12 by 12 
in., maximum electrode opening is 
5 in., time control is variable up to 
24 min., maximum power output is 
14 kw., and dual-interlock switches 
are provided for electrical and me- 
chanical safety. Unit is certified to 
meet all FCC rules. W. T. LaRose & 
Associates, Inc., Troy, N. Y. 


< 
9 
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Welding Equipment—Lightweight 
(14 oz.) electric hot-gas welding 
gun for use in thermoplastics proc- 
essing, operates on 110 v. with a 


180-, 
The 
generally electrically heated 
pressed air, although for some pur- 
poses nitrogen or carbon dioxide are 
used. Seelye Craftsmen, Industrial 
Plastics Div., 984 Central Ave., Min- 
neapolis, Minn. 


240-, 


welding 


and 320-w. 


medium is 


choice of 
elements. 


com- 


Tapping Head—Semi-automatic 
and fully automatic lead screw tap- 
ping heads for 
plastics and metals, said to be oper- 


tapping holes in 


able on any drill press, use standard 
Bellows air motors and Electroaire 


valves for activating the clutch 
mechanism. Starting impulse can be 
suited to the user’s need; a fixed re- 
turn Microswitch 


cycle. Tap breakage and work spoil- 


completes the 


age are claimed to be reduced be- 
cause the lead screw takes all end 
thrust and guides the tap in both 
directions. Positive mechanical depth 
blind 
tapped accurately. Units are said to 
attach readily to the quill of most 
standard drill presses. Two models 


control permits holes to be 


are available for tapping to “6 in 
(Model 800) and to %4 in. (Model 
900). Automatic Methods, Inc., 965 
W. Grand St., Elizabeth, N.J. 


Bands—Knitted 
thermal heating tape finds indus- 
trial application on _ pipes, 
guns, injection molding machines, 
and other equipment. The tape can 
be stretched or squeezed to fit on 
the equipment to be heated. The 
current-carrying bands 
are insulated on both sides by layers 
of knitted glass yarn, making it pos- 
sible to use the tape directly on 
metal. The tape is furnished in 14-, 
1-, 2-, and 34-in. widths in lengths 
of 2, 4, 6, and 8 feet. Arthur S. La- 
Pine & Co., 6001 S. Knox Ave., Chi- 


cago 29, IIl. 


Heating electro- 


spray 


resistance 


Sealing Equipment — Semi-auto- 
matic machine for sealing polyethy- 
lene tubes of 3s- to 2%s-in. diameter 
operates on the gang principle and 
is claimed to be the only device of 
its kind to seal several tubes at one 
time. The unit has a station for fill- 
ing and a station for sealing the 
tubes. Rated production capacity is 
from 10 to 30 units per min., de- 
pendent upon diameter. Installation 
can be made wherever a 110-v., 60- 
cycle line and 60-lb. air pressure 
are available. Carbert Mfg. Co., Inc. 
144 Moody St., Waltham, Mass. 
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THE SPC SHOWCASE 


= a new designs on the board? | GRC 
TINY MOLDED 


New larger quarters and : \ \ 1 { ' 
A NEW NAME 9| > gos ARTS 


for a rapidly growing company ee, Bowl; 4 a 
; i _— etween 
new name in the SPC SHOWCASE , , probes. 


SCHWAB PLASTICS CORPORA- 


TION, successor to Schwab & Frank. v S and profits! 





And we've moved our rapidly ex- 

panding operations Ns 1 Pas sa ae Gries’ unique single cavity THe MOPLASTICS 
| ‘ : ‘ 2 molding facilities are flexible— RM SWIFTLY 
plant, with over 20,000 square feet provide the practical answer to DEPENDABLY, 
> ’ 

of space and new up-to-the-minuce pe ni ee of 4 ECONOMICALLY! 
> > _ . esign an improvement. io Py, 

equip . tte Fj . 

quipment to serve you better. Ou: matter how flay, er hew iniri- Automatic 

creative staff is at your call. Phone cate, GRC molds nylon parts to is bs —— = 

us, won't you? meet your exact specifications, eae “abi 

with precise tolerances and uni- H “ 

form quality. And, because GRC J} Quick deliveries on 

methods are completely auto- 2 one ne itite “4 

Extruded « Fabricated * Foamed Plastics matic, costs are surprisingly 5.000 to millions 

low—GRC tiny nylon pa:ts are NO SIZE TOO SMALL! 


produced, completely trimmed 
and ready for use, in one high- hg voce 
. speed, money-saving operation! * 


NO MINIMUM size 
Formerly Schwab & Frank, Inc. Send prints for quotation; write 


4 
730 $. DIX AVE. « DETROIT 17, MICH saan Ser Celene cont Sinaia. — Reperiicnesttonnnaa 


PHONE VINEWOOD 2-2870 req'd) REPRODUCER CORP. 


World’s Foremost Producer of Small Die Castings 
155 Beechwood Ave., New Rochelle, N.Y., Tel. NEw Rochelle 3-8600 








She Higher The climbing break-even point has been of great con- 
. cern to many industries. Higher prices often meet 
Break Ewen sales resistance. Higher volume has proven a better 
answer. But often the capital structure cannot stand 
dD.» the strain of added volume. 
Fotnl 


That’s where Crompton Factoring steps in. By pro- 
viding cash for receivables, we enable your capital 
to turn over that much faster... to do the work of 
twice and thrice dormant capital ... and thus take 
care of greater volume . . . while eliminating all 
credit risks and costs of collections. We assume all 
RICHMOND | these without recourse. 

COMPANY \3 


INCORPORATED 


CROMPTON 


FACTORS The Human Faclor 





L074 Avenue of the dmericas New York I8, A. % 
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BOOKS AND BOOKLETS 


Write for these publications to the companies listed. Unless otherwise specified, 
they will be sent gretis to executives who request them on business stationery. 








“Atoms for Peace,’ by David O. 


Woodbury 


A non-technical, well executed 
presentation of the various peace- 
time uses of atomic energy. The fields 
covered by the author include medi- 
cine, science, and industry. Plastics 
come in for their share of mention, 
particularly in regard to the irradia- 
tion of polyethylene to produce a 
material with improved heat resist- 


ance. 


“Glass Reinforced Plastics,” edited 
by Phillip Morgan 
Published in 1954 by Philosophica 
Library, Inc., 15 E. 40th St., New Yor 
16, N. Y. 248 pages. Price: $10.( 

The editor of this volume who 
is also editor of British Plastics - 
has compiled a series of articles that 
give a comprehensive picture of the 
current status of glass-reinforced 
plastics. The various contributors 
to the volume cover forms and prop- 
erties of glass fibers, the chemistry 
of unsaturated polyester and allyl 
resins, polyester types and proper- 
ties, commercial molding processes, 
mass production techniques, struc- 
tural designs and properties, and ap- 
plications in the aircraft, automotive, 
marine, and other industries. 


“Adhesion and Adhesives,” edited 
by F. Clark, J. E. Rutzler, Jr., and 
R. L. Savage 
Published 
Chemical Industry,  5¢ 
London S. W. 1, Eng 
in the United States 
Sons m +4 Fourth 
l N. Y. 229 pages 
Papers dealing with the theory and 
practice of adhesion, presented at a 
symposium held at Case Institute of 
Technology and a conference spon- 
of Chemical 


Industry (England) have been col- 


sored by the Society 


lected into this volume. They con- 
stitute a concise survey of the status 
of basic knowledge in the field. The 
work is divided into two parts. The 
first deals with fundamentals and 
covers such topics as “Survey of 
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Adhesion and Types of Bonds In- 
volved,” “Energy of Adhesion, Mole- 
cular Forces, and Adhesive Rup- 
ture,” “The Part Played by Fluids in 
Adhesion,” “The Mechanism of Ad- 
hesion,” and many others. The sec- 
ond part is concerned with practical 
aspects of adhesion and investigates 
such subjects as “Types and Uses of 
Adhesives,” “Adhesives for Glass,” 
“Aircraft Structural Adhesives,” 
“The Adhesion of Metals,” as well as 
adhesive practice for numerous other 
materials and combination of ma- 
following the 


terials. Discussions 


presentations of the papers are in-’ 


cluded. 
“The Practical Engineer,” edited by 
N. P. W. Moore 


Published in 1954 by Pitman Publish 
ing Corp., 2 W. 45th St., New York 36 

N. Y. 744 pages. Price: $ 
Working 
quently needed by the practical en- 


information most fre- 
gineer has been collected into this 
extremely handy and helpful pocket- 
size (3 by 6 in.) book. Covered are 
pipes, beam, columns, springs, bear- 
ings, cranes, pyrometry, metallurgy, 
steam, condensers, gas turbines, hy- 
draulics, lubrication, and a host of 
other aspects of mechanics. Tables, 
diagrams, and formulas are pre- 
sented in profusion. Sections on the 
conversion of units of measurement, 
as well as brief technical dictionaries 
in German, French, and Spanish, are 
included. 


“Cellulose and Cellulose Derivatives 
Part II,” edited by Emil Ott, Harold 
M. Spurlin, and Mildred W. Grafflin 
Published in 1954 by Interscience 
Publishers, Inc., 250 Fifth Ave., New 
York 1, N \ 545 pages. Price 
$12.0 
Second of a three-part definitive 
treatment of cellulose and cellu- 
losics, this volume is concerned with 
the problems involved in the prep- 
aration of cellulose from its natural 
sources; bleaching and purification 
of wood cellulose; properties and 
treatment of pulp for paper; and 
derivatives of cellulose, including in- 


organic and organic esters, alkali 
and other metal derivatives, ethers, 
and xanthates. A chapter on the de- 
gradation of cellulose derivatives is 
included. Part I was reviewed in 
Mopern Ptastics 32, 178, December 
1954. 


scales—Form 2208 de- 
scribes a line of count-weighing 
scales, including fan, bench, port- 
able, floor, and built-in types. Spec- 
ialized count-by-weight units in- 
clude triple-ratio and variable-ratio 
models, as well as the combination of 
Printweigh selective numbering with 
counting to provide a_ printed 
weight-count system. Toledo Scale 
Co., Telegraph Rd., Toledo 1, Ohio. 


Counting 


Tetrafluoroethylene—This splendid 


booklet discusses in detail proper- 


ties and uses of Teflon, as well as 
processing techniques. Among the 
latter are molding, ram extrusion, 
calendering, extrusion, casting, dip 
coating, and impregnation. Also in- 
cluded are sections on the use of 
fillers, products made of Teflon, fab- 
ricating techniques, and coloring 
methods. E. I. du Pont de Nemours 
& Co., Inc., Polychemicals Dept., 
Wilmington 99, Del. 


Nylon-6 — Chemical and_ physical 
properties of Perlon, a polyamide of 
the nylon-6 type, are presented in 
this 16-page brochure. Extrusion and 
injection molding procedures are 
covered. Alfred C. Toepfer, Inc., 1 
Broadway, New York 4, N. Y. 


Plastics research—Proceedings of the 
plastics and polymer group of the 
Society of Chemical Industry of 
England (Vol. V, 1953) contains 21 
papers reprinted from the Journal of 
Applied Chemistry and Industry, in- 
cluding “The Osmometry of High 
Polymers,” “The Mechanical Prop- 
erties of Plastics,’ “Depolymeriza- 
tion Reactions of Vinyl Polymers,” 
and others. $4.20. Society of Chemi- 
cal Industry, 56, Victoria St., London 
S.W. 1, England. 


Inserts—Bulletin 715-A contains se- 
lection tables, line drawings showing 
proper installation in blind and 
through holes, and instructions on 
use of screw-lock inserts with con- 
stricting grip-coil at the bottom of 
the insert. Locking force which holds 
the screw or stud is claimed to elim- 
inate the use of lock-washers, lock- 
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Kenneth B. Welch, Pres. 
left) and Roger R 
Sacta, V. P., Kenro 
Corporation, discuss the 
uniform high quality of 
their “Holiday” 


dinne ruare. 


“It gives us more for our money” 


Says KENNETH B. WELCH, President 


Kenro Corporation 


ROGRESSIVE Kenro Corporation, Fredonia, Wisconsin .. . 
manufacturer of attractive, break-resistant “Holiday” dinner- 
ware ... expresses its enthusiasm for THERMEX* Plastics 
Preheaters in the words of its President, Kenneth B. Welch: 
“After trying several makes of preheaters, we found the 
Girdler unit superior. We preferred it because it is designed 
better ... more compact, easier to operate and its heating is 
even and dependable. We think it gives us more for our money.” 
On the basis of the tests, Kenro purchased a 3kW THERMEX 
Preheater in October, 1953 and another in December, 1953. 
Both units operate 18 hours per day, 5 days per week. 
Find out how yow can cut curing time and improve quality 
of products with THERMEX Dielectric Preheating Apparatus. 
Preference of operators for THERMEX Preheaters was a strong Call or write The Girdler Company, Thermex Division, 


; : , ring th nits. Gordon D. — r e 
point in Kenro s decision favoring these units. G rdo Louisville 1, Kentucky. eeciaiiiiails Soca ibis dine, ata tad wal 
Becker is shown with one of their two 3KW units. 


the GIRDLER Compo, 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
THERMEX DIVISION 
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nuts, and lock wires. The screw-lock 
insert meets AN-N-5b and similar 
governmental specifications for high 
temperature applications. Heli-Coil 
Corp., Danbury, Conn. 
Fluorocarbon filters — Several types 
of porous Kel-F filters are described 
and data are given on pore size, par- 
ticle size removal, and flow capacity. 
Also included is 
properties of porous Kel-F. Porous 
Plastic Filter Co., 30 Sea Cliff Ave., 
Glen Cove, N. Y. 


information on 


Ethyl benzene—Information on ethyl 
benzene is Bulletin 
F-8596. High-purity ethyl benzene is 
commercially available for synthesis 


presented in 


and solvent uses. In  vinyl-type 
polymerizations, it promotes the for- 
mation of low-molecular-weight res- 
ins that are of particular interest 
in adhesives, coatings, and viscosity 
index improvers for lubricating oils. 
Ethyl benzene is a raw material for 
drugs and chemicals and is suggested 
for trial as a starting point in the 
manufacture of dyestuffs and deter- 
gents, and as an extraction solvent 
Carbide and Carbon Chemicals Co., 


30 E. 42nd St., New York 17, N. Y. 


Glycol carbonates—Ethylene carbo- 
nate and propylene carbonate are 
eight-page technical 
F-8307. Typical 
and a selection of literature refer- 
ences are included. Carbide and Car- 
bon Chemicals Co., 30 E. 42nd St., 
New York 17, N. Y. 


described in 


bulletin reactions 


Reinforced plastics — Product stand- 
ards for translucent fibrous glass- 
reinforced panels are presented in 
“What to Look for in a Good Trans- 
lucent Building Panel.” Sample spe- 
cifications are furnished. Corrulux 
Div. Libbey-Owens-Ford Glass Co., 
Nicholas Bldg., Toledo 3, Ohio. 


Dyeing synthetic fibers—A detailed 
analysis of the methods and materi- 
als available for dyeing synthetic 
fibers is presented in the fourth edi- 
tion of Brochure GS-66. General 
Dyestuff Co., a Sales Div. of General 
Aniline & Film Corp., 435 Hudson 
St., New York 14, N. Y. 


Flexible engraving stock — Catalog 
sheet describes characteristics of a 
flexible laminated engraving stock 
that can also be embossed, stitched, 
stapled, and stamped. Tradenamed 
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Gravoflex, the material is laminated 
in layers of two contrasting colors. 
When through the top 
layer, lettering is said to stand out 
permanently on contrasting back- 
ground. Hermes Plastics, Inc., 13-19 
University Pl., New York 3, N. Y. 


engraved 


Facilities and  services—Design- 
through-production facilities in the 
three basic lightweight materials— 
reinforced plastics, aluminum, and 
magnesium—are described in this 
24-page booklet. East Coast Aero- 
nautics, Inc., 10 Pelham Parkway, 
Pelham Manor, N. Y. 


Contract research—Facilities, serv- 
ices, and personnel for conducting 
industrial research on a_ contract 
basis are described in this 24-page 
booklet. Services offered range from 
product development to automation 
to customer relations. Batelle Mem- 
orial Institute, Columbus 1, Ohio. 


Technical Bulletin 130 
describes a series of 19 color paste 


Colorants 


concentrates for coloring epoxy, 
Thiokol, polyurethane, and isocyan- 
ate resins. Mixing data are pre- 
Claremont Pigment Dis- 
persion Corp., 110 Wallabout St., 


Brooklyn 11, N. Y 


sented 


Light diffuser—Translucent 


gated vinyl ceilings suspended to the 


corru- 


desired level below rows of fluor- 
escent light sources, are described in 
this 16-page brochure. The ceilings 
provide diffused room illumination 
over the entire area, giving uniform 
distribution and eliminating shadows 
and glare. They also act to reduce 
noise level and serve as air distribu- 
tion devices. Specifications, installa- 
tion instruction, and light-element 
dimensions are given. Luminous 
Ceilings, Inc., 2500 W. North Ave., 
Chicago 47, Iil. 


Bulk chemicals—Catalog 116-C lists 
over 100 reagent chemicals available 
in bulk, giving pound-per-drum and 
price-per-pound information. Speci- 
fications for each compound are 
given. Fisher Scientific Co., 711 
Forbes St., Pittsburgh 19, Pa. 


Pressure sensitive tape—Brochure 
outlines activities of the Pressure 
Sensitive Tape Council, including its 
work on standardization in nomen- 
clature and test methods within the 


pressure-sensitive tape industry. 


The brochure also lists the members 
of the council who are producing and 
marketing pressure-sensitive cloth 


and paper tapes. The council is not 
concerned with surgical or medical, 
cellophane, acetate fiber, or plastic 
film tapes. The Pressure-Sensitive 
Tape Council, 530 Echo Lane, Glen- 
view, IIl. 


Structural polyethylene—Structural 
applications of polyethylene in 
welded units, especially where light- 
ness and corrosion resistance are de- 
cisive factors, are outlined in this 
six-page report. Typical fabrication 
methods and welding operations are 
illustrated. American Agile Corp., 
P. O. Box 168, Bedford, Ohio. 


Pipe accessories—A line of injection 
molded, unplasticized polyvinyl 
chloride pipe fittings and flanges is 
presented in this four-page folder. 
Included are elbows (90° and 45°), 
pipe tees, caps, couplings, reducing 
bushings, pipe flanges, and_ blind 
flanges. Physical properties, avail- 
able sizes, and suggested maximum 
fluid pressures are listed. Tube Turn 
Plastics, Inc., 224 E. Broadway, 
Louisville 1, Ky. 


Ethyl acetate—Uses of ethyl acetate 
and its physical and physiological 
properties, specifications, shipping 
data, and constant-boiling mixtures 
are discussed in Beoklet F-8140. 
Graphs on vapor pressures, specific 
gravities, freezing points, and other 
physical properties are included. 
Comparative information on resin 
solubilities, general solvent proper- 
ties, and viscosity of lacquer formu- 
lations is also given. Carbide and 
Carbon Chemicals Co., 30 E. 42nd 
St., New York 17, N. Y. 


Glass mat—Technical information on 
a line of glass mat reinforcements is 
listed in a series of data sheets. The 
maf'is made by cutting 14,000 yd./Ib. 
corttinuous strands into 2-in. lengths 
and depositing them in random pat- 
tern in a continuous length of bonded 
mat. Fiberglas Div., Ferro Corp., 200 
Woodycrest Ave., Nashville, Tenn. 


Industrial preparedness—Problems 
faced by American industry in pro- 
tecting its plants against the dangers 
of sabotage and espionage, as well 
as those arising out of enemy attack, 
are briefly outlined in this 12-page 
booklet, entitled “Job for Manage- 
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©. HOMMEL 
_ PIGMENTS 
FOR PLASTICS 


\ 
\ 


UNIFORM COLOR BRILLIANCE 


BRINGS LIFE TO 
PLASTIC PRODUCTS 


Replace your color PROB- 
LEMS with color PERFEC- 
TION! Hommel’s inorganic 
pigments for PLASTICS assure 
you color uniformity and will 
brihg your products to LIFE! 
Our technical staff and sam- 
ples @fe at your service . 
write or phone! 


THE WORLD'S MOST COMPLETE CERAMIC SUPPLIER 











for PLASTIC BOXES 


press-fit assembly 
(Holds like 

a drive-screw ) 
with 

or without 

double action 


“C” Springs 


GEISSEL Mfg. Co., Inc. 


108 LONG AVENUE 
HILLSIDE, N. J., U.S. A. 
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PLASTIC SHEET SHEER 
that means 


SHEER PRODUCTION ECONOMY 


Feed your plastic sheet directly from the extruder into the Merritt 
Solem High Speed Plastic Shear and cut the sheet to predetermined 
sizes without stopping the sheet flow. All this can be done auto- 
matically without touching the sheet. Conveyorized, the Merritt 
Solem High Speed Shear gives you true, cost reducing automation 
of plastic sheet production. 


Mode! C-530-L, 50” 
High Speed Shear for 
clipping sheets in continuous feed. 


ONLY A HIGH SPEED SHEAR CAN 
GIVE YOU LOW COST PRODUCTION and... 
ONLY A MERRITT SOLEM SHEAR 
GIVES YOU THESE ADVANCEMENTS IN 
DESIGN AND CONSTRUCTION THAT MEANS 
LONG DEPENDABLE SERVICE .. . 


PUSH BUTTON CONTROL OR REMOTE CONTROL 
MAGNETIC CLUTCH FOR MINIMUM MAINTENANCE 


ANTI-FRICTION BEARINGS THROUGHOUT TO ASSURE LONG LIFE AND 
ACCURACY 


ALL STEEL CONSTRUCTION 
BACK GEAR DRIVE FOR EXTRA HEAVY DUTY SERVICE 
SHEAR 


, aie CONVEYOR TABLE TC OUTFEED CONVEYOR TABLE 


\\ ADJUSTABLE MEASURING SWITCH 


oo 





<—VARIABLE SPEED —MAGNETIC CLUTCH 
CONVEYOR DRIVE FOR SHEAR 


Typical shear installation with infeed and out’eed conveyor 
tables. Merritt Solem can design and build shear and acces- 
sory equipment to your specific requirements. 


Merritt Solem High Speed Shears are designed for cutting poly- 
ethylene, modified styrene and similar material. They are avail- 
able in 10 knife lengths up to 132” long in standard models. 
Either slow or fast knife speeds can be furnished. For all Shear 
requirements, with or without conveyors write or call: 


~ 


Division of Soiem Machine Company 


120 S. NIAGARA ST., LOCKPORT, N. Y. 





ING the PROBLEMS of 


FOR 
EXTRUDERS ® STRAINER 
PLASTICIZERS © TUBERS 


* 
A | até Y LOO 


A non-ferrous alloy surfac- 
ing of exceptional CORRO- 
SION resistance. Amazingly 
immune to chemical attack, 
it withstands highly corro- 
sive action. 


Only Xaloy Liners 
Assure Greater 
Output At 


Lower Cost 


A yew, Y 


A ferrous alloy surfacing of 
exceptional WEAR resist- 
ance. Its 62-68 Rockwell 
“C’’ hardness guarantees a 
S liner of absolute maximum 


life. 


Supplied as standard 
original and replace- 
ment parts by all lead- 
ing extruder manufac- 
turers. 


' 
write for engineering and production data book .. . 
' 


INDUST 


RIAL RESEARCH LABORATORIES 


Division of Honolulu Oil Corporation 


961 East Slauson Avenue 


Los Angeles 11, 
California 





RIBBON BLENDERS 
for PRE-PLASTICIZING 


for 
e INJECTION MOLDERS e EXTRUDERS 
e CALENDERING 


ROUNDED CORNERS 


for quicker, 
plete cleaning 
contamination 


more 
- elin 
be 


batches 


The BAILEY RIBBON BLENDER releases 
your expensive capital machines 
simple mixing jobs. At a nominal cost 
your capital invest 
actually increases the capacity 


irom 


n comparison to 
ment, it 
of your major machinery. 


Bailey machines have more efficient 
cleaning details, empties quicker, more 
mixing element in 
creases mixing intensity. Jacketed ma 


available for high temperature 


thoroughly, new 
chines 
work 
Write for full details on why 
such companies as Monsanto, American 
Cyanamid, Borden, Resiloid, Chas, Field, 
Gering Products, and others—all 
Bailey Ribbon Blenders 


now 


com- 
linates 


use 


tween ——T 
We have a complete line of sifters, cut 


shredders, batch dumpers, and 
Send for literature. 


ters, 


others 


MAGNETIC GRATE SEPARATOR 
PREVENTS UNNECESSARY DAMAGE TO EQUIPMENT 


The Magnetic Grate consists of highly saturated permanent type Alnico No. 6 


magnets and intervening steel bars 
Placed it 
from material 


lebris of all 


being loaded in the machine 

kind rags, sticks, 
expensive machinery 

The grate can readily be lifted out for removal 


The Magnetic Grates available in sizes fri 


stones, 


are 
1are. Any size 


paper, etc., 


the throat of the hopper, the grate attracts every ferrous object 
Retaining this and other large 


it helps prevent damage 
of tramp iron and debris 
m 2” x 4” up to 8 feet 


r shape can be furnished to meet unusual requirements 


R. N. BAILEY & CO., INC. 


11 W. 42nd St. 
New York 18, N. Y. 





ment.” Specific steps to be taken by 
companies in preparation for defense 
U. S 


disaster indicated. 


Dept. of Commerce, Business and 


and are 
Defense Services Administration, 
Washington 25, D. C. 

Finishing—Over 35 applications of 
the wet abrasive blasting process are 
described in this 18-page Bulletin 
541-D. The process itself (in which 
are 


water-suspended abrasives 


thrown at high velocity upon the 
work) and necessary equipment are 
Wheelabra- 
tor & Equipment Corp., Mishawaka, 


Ind. 


also covered. A merican 


Automation—-Entitled “Calling All 
Jobs,” this 24-page booklet aims at 
allaying workers’ fears of losing em- 
ployment because of automation. It 
emphasizes that so-called “worker- 
less” plants are a myth and will re- 
main so in the future. The booklet 
uses historical examples to show 
that every improvement of the ma- 
chine age which has increased pro- 
ductivity has increased the number 
of jobs, thus proving that automation 
friend of the worker rather 
than his enemy. National 
tion of Manufacturers, 2 E. 48th St.. 


New York 17, N. Y. 


is the 
Associa- 


Plastisol products—Typical methods 
of manufacturing finished products 
from vinyl plastisols, using such 
methods as spread-coating, dip-coat- 
ing, and spray-coating, are outlined 
in this four-page data sheet. Infor- 
mation on physical properties of 
plastisols, storage life, and necessary 
heating equipment is included. The 
B. F. Goodrich Co., Industrial Prod- 


ucts Div., Akron, Ohio. 


and Carbitol 
detail 
commercial glycol-ethers. A section 


-“Cellosolve 


describes in 


Solvents- 
Solvents” nine 
on specifications of the glycol-ethers 
and tests methods is included. Gly- 
col-ethers, which are completely 
water soluble, are powerful, mild- 
odor solvents for cellulose esters. 
They are also used as intermediates 
for a number of plasticizers. Carbide 
and Carbon Chemicals Co., 30 E 
42nd St., New York 17, N. Y. 

and _ wholesale 


Oils—Catalog 


list covers essential oils, sesquiter- 


price 
peneless and terpeneless oils, floral 
absolutes, floral concretes, aromatic 


chemicals, balsams, gums, tinctures, 
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oleoresins, and similar chemicals 
Available only to those whose pur- 
chases are in wholesale quantities. 
Fritzsche Bros., Inc., 76 Ninth Ave., 
New York 11, N. Y. 


Chemicals for better living—A col- 
lection of 15 full-page, four-color 
advertisements, published by a ma- 
jor chemicals company in two na- 
tional weekly news magazines dur- 
ing the past few years, depicts the 
contributions of that company to the 
American way of life and standard 
of living. The field to which these 
contributions were made _ include 
agriculture, drycleaning, dairy prod- 
ucts, glass, ink, leather, metal finish- 
ing, paints, paperboard, plastics, 
rubber, and textiles. Diamond Alkali 
Co., 300 Union Commerce Bldg., 
Cleveland 14, Ohio 


Polymer emulsions—Methods of 
preparing stable, water-based emul- 
sions from Thiokol liquid polymer 
are outlined in this seven-page 
brochure. The emulsions are of fine 
particle size and are potentially suit- 
able as binders and impregnants for 
wood, paper, textiles, felt, and other 
water absorptive materials. Addi- 
tional applications are said to in- 
clude flexibilization of water-dis- 
persed phenolic, urea, and epoxy 
resins for coatings and adhesives. 
The dispersed Thiokol liquid poly- 
mer is an organic polysulfide poly- 
mer that can, if desired, be cured to 
a resilient rubber with good oil and 
solvent resistance, good aging char- 
acteristics, impermeability to gases 
and moisture, and good low-temper- 
ature properties. Thiokol Chemical 
Corp., 780 N. Clinton Ave., Trenton, 
N. J 


Epoxy applications—Uses of epoxy 
resins for tools, dies, jigs, fixtures, 
adhesives, laminating, casting, pot- 
ting, embedding, and encapsulating 
are outlined in this eight-page book- 
let. A section on release agents for 
molds is appended. Data on storage 
life and handling of these epoxy 
resin compounds, their working life, 
mixing, fillers, and cleaning equip- 
ment are also included. Bakelite Co., 
a Div. of Union Carbide and Carbon 
Corp., 300 Madison Ave., New York 
i, i F. 

Multi-V-Drives—A scientific and 


simplified method for rating V-belts 


is presented in this 100-page engin- 
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WHAT’LL THEY THINK OF NEXT! 


As your products change, so do 
your protection problems. You can 
imagine the hazards encountered 
in shipping this new-style "wrap- 
around’ windshield glass. Gaylord 
solved the problem with a practi- 


cal, of ictent corrugated container. 


At your nearby Gaylord sales 
office you /] find men who enjoy 
CORRUGATED AND SOLID FIBRE BOXES 


FOLDING CARTONS e KRAFT PAPER AND SPECIALTIES tackling unusual protection prob- 
KRAFT BAGS AND SACKS 


lems. Call them today! 


GAYLORD CONTAINER CORPORATION * ST. LOUIS 


SALES OFFICES FROM COAST TO COAST *& CONSULT YOUR LOCAL PHONE BOOK 
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DIEMOLDING SPECIALIZATION 
BENEFITS Zocc/ 


If you have a _ thermosetting plastics 
problem, we'd like a chance to solve it 
for you. Our complete, modern plant is 
set up exclusively for compression, trans- 
fer and plunger type molding, and our 


experience dates back to 1920. 


An ideal Central New York location 
permits overnight deliveries to all major 
industrial centers of the East. Our 
technical “know-how” and equipment are 
at your service. . . . Write today for 


the Diemolding story. 


Specialists in molded cooking utensil 
components and electrical insulation parts. 


DIEMOLDING CORPORATION 
CANASTOTA, NEW YORK 





——— i cee oe 


Look what Liberty’s 


oe 


— 


\ 


Electric Unit can do for you J 


A single unit to 
emboss, polish and _ laminate 
vinyl and it can’t be beat. Why? 
Because it operates by electric 
itv, and that means clean, uni- 
form and controllable produc- 
tion. Here’s what this tested 


unit means to you: 


Increased production: the unit is designed for non-stop 
operation having dual let-off and take-up stands; runs 
at 6-42 yards per minute 


Customers claim up to 35% in yardage without loss of 
width; chrome and engraved rolls are internally cooled 
Superior performance: pressure is infinitely adjustable to 
suit roll being used: air pneumatic pistons individually 
controlled 


LIBERTY MACHINE CoO.INC. 


s 


Office 


This Liberty Combined 
Embossing-Polishing and 
Laminating, for all gauges 
of vinyl, has an operating 
face of 62” Handles 
widths up to 60” 


Get complete details by 
writing Liberty Machine 
Co., Inc., 275 Fourth Ave 
Paterson 4, N. J. 





eering manual. Each popular 60- 
cycle motor speed with complete 
drive selections is shown on separ- 
ate pages. A table on drive selections 
contains nearly every possible stock 
sheave combination and each belt 
column in the table section has its 
own series of arc and length correc- 
tion factors. Service factors for 
proper duty classification are based 
on load requirements and hours of 
service, thus eliminating the general 
practice of guessing the service fac- 
tor. Information on products and 
complete range of stock size sheaves 
with bore limitations is included. 
Worthington Corp., Mechanical 
Power Transmission Div., Oil City, 
Pa. 


Glycerine alkyds—How to choose 
resins for imparting color retention, 
gloss, drying speed, flexibility, etc., 
as well as information on processing 
methods, choice of raw materials, 
and modifying constituents that in- 
fluence performance criteria of the 
finished product is presented in a 
20-page booklet entitled “Glycerine 
Alkyds Tailored to Need.” How costs 
of such resins are related to changes 
in composition and processing meth- 
ods is discussed. And a comparison 
is made between glycerine alkyds 
and those made from various other 
polyols. Present and future trends 
in the manufacture and use of glyc- 
erine, alkyds, and methods for their 
evaluation are also noted. Glycerine 
Producers’ Association, 295 Madison 


Ave., New York 17, N. Y. 


Perforated materials—Catalog lists 
perforated metals, plastics, masonite, 
etc., giving actual size illustrations 
of perforated materials, buying in- 
formation, data on end uses, manu- 
facturing processes, and the like. 
Standard Stamping & Perforating 
Co., 3131 W. 49th Pl., Chicago 32, Ill 


Teflon rods—Bulletin AD-149 de- 
scribes the physical properties of the 
two grades of Teflon available in rod 
form to fabricators of finished Teflon 
parts. One grade is made from vir- 
gin Teflon powder, the other from 
reprocessed Teflon. Typical uses, 
prices, and size information are giv- 
en. The Garlock Packing Co. Pal- 
myra, N. Y. 


Pattern, mold, and model machine— 
This 12-page booklet describes in 


detail a line of machines that can be 
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used to produce die and mold cavi- 
mold and 
slush vul- 
canized rubber or metal shells; du- 
plicate metal match plate patterns; 
duplicate machine master patterns; 


ties; die and cores 


punches; metal molds; 


cast resin masters; tooling and form- 
ing dies; and vacuum formed models 
and samples. The machines, desig- 
nated Vacurators, are made in four 
models, varying in size and capacity. 
All units are equipped with vibra- 
tor, vacuum, melting, curing, and 
storage facilities. Optional overhead 
infra-red vulcanizing 
The 


brochure gives full step-by-step in- 


heating and 


facilities are also available. 


structions for producing cavities, 
cores, punches, etc. Vacurator ac- 
cessory materials (plasters, putties, 
waxes, parting compounds, sealing 
compounds, and undercoats) are 
also listed. Guy P. Harvey & Son 


Corp., Leominster, Mass. 


German technical literature—Cata- 
log of “German Books on Chemical 
& Cognate Subjects—Published 1950 
to 1953” lists German scientific writ- 
ing in such fields as chemistry (or- 
ganic, inorganic, colloidal, analyti- 
cal), chemical technology, mathe- 
matics, physics, and others. Lange, 
Maxwell & Springer, Inc., 122 E. 
55th St., New York 22, N. Y. (Also 
distributed by Lange, Maxwell & 
Springer, Ltd., 242 Marylebone Rd.., 
London N.W. 1, England.) 

Styrene boxes Representative 
group of stock molded styrene boxes 
is illustrated in this four-page bro- 
chure. These boxes are available in 
a variety of shapes and sizes, in 
clear and colored opaque, multi- 
color sprays, etched, and other ef- 
fects. Custom design services with- 
out mold charge and free packaging 
consulting service are also covered 
The 
Madison 


Ira Harmon 


Ave., New 


in the brochure. 
Co., Inc., 331 
York 17, N. Y. 


Acetone—Physical and physiological 
properties, specifications, constant- 
boiling general solvent 
properties, and resin solubilities of 
described in Folder 


F-8650. Information on performance 


mixtures, 


acetone are 
in nitrocellulose lacquers is given 
and other uses are described. Ace- 
the 


plastic, textile, paint and varnish, 


tone is used as a solvent in 
and pharmaceutical industries. It is 
also used in dewaxing lubricating 
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POLYAMIDE PLASTIC 


BASED ON CAPROLACTAM 


GRILON—the Swiss polyamide plastic 
—has been developed in the Plastics 
Division of Holzverzuckerungs A.G. in 
Zurich, Switzerland. Characteristics of 
the material are outstanding impact 
strength, high tensile strength—heat 
resistance, and greater elasticity. 


The uniform size of GRILON-granules 
assures uniform material feed in injec- 
tion and extrusion machines, and 
where the molder wishes to do his own 
coloring it will result in uniformly 
dyed material. 


Send for 
informational 
bulletin today! 


HOLZVERZUCKERUNGS A.G. 


PLASTICS DIVISION 
ZURICH, SWITZERLAND 


GRILON-GRANULES 


for injection molding 
in 20 standard colours 


GRILON-GRANULES 


for extrusion. Special 
the manufacturer 


quality for 
of cables, etc. 


GRILON -MONOFILAMENTS 


for fishing lines, the manufacture of 
rope, and for woven technical fabrics. 


GRILON-RODS 


for prototypes 





it will pay you to 
investigate GRILON 

—the versatile 
polyamide plastic. 


PLASTIC 


EXCLUSIVE DISTRIBUTORS FOR THE UNITED STATES 


ALFRED C. TOEPFER, INC. 


1 BROADWAY, NEW YORK 4, WHITEHALL 4-4134 
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oils, as an absorbent for acetylene, 
and as a chemical raw material. Car- 
bide and Carbon Chemicals Co., 30 
E. 42nd St., New York 17, N. Y. 


Plastics in the home—‘“Chain Cook- 
ing” is a 16-mm. film that demon- 
strates the correct use of modern 
food wrapping materials and glass 
and styrene containers for freezer 
and refrigerator storage of foods. 
The film also shows how to decorate 
a dining alcove with decorative, ad- 
hesive-backed vinyl film. For de- 
tails on availability of film address 
Monsanto Chemical Co., Film Dis- 
tribution Dept., Springfield, Mass. 


Polishing handbook—Digests of 20 
technical papers on coated-abrasive 
grinding and polishing techniques 
are presented in this 60-page 
booklet. Subjects covered include: 
coated-abrasives theory and prac- 
tice, contour polishing and grinding, 
inside polishing of recesses and 
small openings, conversion of pol- 
ishing jacks to belt usage, contact 
wheels, part sizing and deburring, 
frame grinding, cylindrical 
stock grinding, abrasive-belt lubri- 


swing 


cation, disk grinding problems, tol- 
erance grinding of wide sheets, 
abrasive strapping techniques, spe- 
cial abrasive cloth shapes and their 
uses, cutting of spiral-wound abra- 
sive drum covers, and suggestions on 
cost cutting in production practice. 
Behr-Manning Corp., Troy, N. Y. 


Phenolic in rubber—Uses of phe- 
nolic resins in the rubber industry, 
and the resins available for such 
uses, are briefly outlined in this 
six-page folder. Applications of 
phenolics in the rubber field include 
compounding of hard and semi-hard 
rubber stocks; solvent adhesives us- 
ing phenolics with nitrile rubber, 
natural rubber, and Neoprene; and 
latices modified with water-soluble 
or water-emulsifiable resins. Durez 
Plastics & Chemicals, Inc., North 
Tonawanda, N. Y. 


Kel-F in faucet—Corrosion-resist- 
ant, stainless steel, fume-tight sani- 
tary faucet with Kel-F sealing rings 
is described in this bulletin. Data 
concerning design features, materi- 
als of construction, and mechanical 


and chemical characteristics are 


given. Properties of Kel-F O-ring 
seals are listed. Economy Faucet Co., 
12 New York Ave., Newark, N. J. 


Epoxies—Technical Bulletin 6040AT 
gives information on Hysol 6040 base 
resin with Hardener AT which pro- 
vides a liquid epoxy casting system 
said to have exceptionally long pot 
life, low viscosity, and qualities usu- 
ally associated with 100% solid res- 
ins. Void-free castings and good 
penetration are claimed for the 
formulation. Houghton Laboratories, 
Inc., 322 Bush St., Olean, N. Y. 


Silicone—The range of 
product applications of silicone is 
indicated in this eight-page 1955 
reference guide. Some of the appli- 
cations include cosmetic prepara- 
tions, dielectric fluids, damping 
media, lubricants, release agents, 
adhesives, polishes, textile finishes, 
insulating materials, resins, foams, 
molding compounds, and 
rubber. Reference guide lists typical 
properties of various grades of sili- 
cone material and indicates where 
they are used. Dow Corning Corp., 
Midland, Mich. 
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SPRAY 
PAINTING MASKS 
A competent en- 
gineering staff 
will counsel with 
you on the most 
efficient tech- 
nique for han- 
dling your par- 
ticular require- 

ments. 


if Mayflower 


MEANS 
MORE 


CLAMPS 
AND FIXTURES 
Positive pressure and 
exact registration of 
the part in the mask. 
Reduce rejects. Free 
both hands for pro- 
ductive movements. 


PROOUCT DEVELOPMENTS BY 
MAYFLOWER 


AUTOMATIC 
MACHINES 


| N C R EAS E 0 " Increase produc- 
; tion hundreds to 

N one over hand 

methods. Reduce 


labor costs. Elim- 
inate need of 


experienced 
workmen. 


CONFORMING MATRIX 


= 


4 POST ‘‘C’’ PRESS 


Many Mayflower “‘exclusives” are bullt Into these 
presses, noted for their precision and high level pro- 
duction. Bed plates are from 16”x24” ap to 
48x96”. Adaptable to a great variety of sealing 
operations on the lightest of plastic sheeting. 


Send Jor 

Free 
> » 

¢ iterature 50% faster than any 

, other make. Cut sol- 

Now! vent consumption. 

Avert production de- 

lays due to damaging 


of masks by hand 
scrubbing. 


MASK WASHING 
MACHINES 


We welcome the opportunity to 
consult with fabricators faced 
with dificult sealing problems. 


| | 
ayflower ELECTRONIC DEVICES 


“nt. 





Only Manufacturer of both Bar and Rotary 
Electronic Heat Sealers 


UNion 3-7100 
West New York, N. J. 


CONFORMING MATRIX CORPORATION 


364 Toledo Factories Building Toledo 2, Ohio 
(Ee AMATI ORE LE IT II NS EL RANA 


6014 Hudson Bivd. 
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Decorate or Print 


DIRECTLY ON YOUR PRODUCT 
... AND SAVE ! MIDLON 


EXTRUDED PLASTICS 
FOR VACUUM FORMING 
& FABRICATION 


\ 


Decorating & Marking Equipment 


OVER 40 STANDARD MODELS TO CHOOSE FROM 
in America’s Largest and Most Complete Selection 


1, 2 or more colors & ( Midwest leads all the rest...in 
in perfect register = There’s an Apex machine that can mark, 
; * label or decorate directly on your product, : ; : 
automatic or hand © no matter the size or shape. Anything that plastic sheets. The uniformity ond 
feed machines. - can be printed on paper can be printed by | vnequalled quality of Midlon 
, : an Apex. No item is too large or small... sheets assure better, more easily 
rapid changeover no run too long or too short. Apex elimin- 
inexpensive plates ates label inventory problems, gives you 
; * unmatched versatility and relief from pro- 
permanent inks in all © duction headaches. Get all the facts today. MIDLON A (cellulose acetate)— 
colors. : for signs, advertising displays, 


MACHINE COMPANY novelties and packaging. 
14-13 118th STREET COLLEGE POINT 56,N. Y 


Largest and Oldest Mfr. of Multicolor Ink _ 
Printing and Hot Stamping Machines. MIDLON B (cellulose acetate buty 


precision extruding of thermo- 


formed end products. 


rate)—for display signs, book- 








binding and glazing. 


HAVE YOU INVESTIGATED SHEARING OF MIDLON HI (high impact poly: 


styrene)—for television and refrig- 


Bs 
A \ \ 1 A\ meh ee ee } erator ports, cases, containers 
- A, , i : 4 = : and other rugged applications. 


OR COMPOSITION | 4 MIDLON M (acrylic) —for outdoor 


displays and signs, lenses, reflec- 


SHEETS ? ' , se | Ls “ ' tors, lighting fixtures and glazing. 


MIDLON thermoplastics also in- 
clude ethyl cellulose, and polyeth- 
ylene in clear and colored trans- 
lucents, transparents and opaques. 


There is a MIDLON sheet for every 

problem in plastics. Write, wire 
Wysong Squaring Shears... in power, air-power or phone for quotations, samples 

and foot-power models . . . have been successfully or consultation. 

adapted for cutting various types of plastic and 

composition sheets. 

Without cost or obligation, Wysong engineers will 
gladly test shear samples of the sheets you use and 
return sample cuts to you. 

The use of squaring shears saves time and labor 
in most cases. Write for full information. 


wnt 100, ~ ° . ye ” ° my 
wo Cut Plastic Sheets With Squaring Shears em, i Owe % 


\e PLASTIC PRODUCTS COMPANY 


|> 
Je 


| MIYSONG 


Ns 


a 


Sf 


1801 CHICAGO ROAD 
CHICAGO HEIGHT ILLIN< 


Wysong and Miles Company, Greensboro, N. C. 
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PRECISION CUTTIN 
DIES by INDEPENDENT 


and NEW ERA / 








Exact dies for every 


conceivable purpose: 
e CLICKER ¢ MAUL HANDLE 
e PUNCH PRESS ¢ WALKER 


Distributors for: 


Fales Clicker Machines and 
Seelye Beam Die Presses 
... Hard Maple and Com- 
position Die Blocks and 
Pads... Raw Hide Mauls 





INDEPENDENT DIE & SUPPLY CO. 
2687 La Salle Street + St. Louis 4, Missouri 
ASSOCIATE: NEW ERA DIE CO., YORK COUNTY, RED LION, PA. 








( " 
A FOR PLASTIC 
alg T PROCESSING 


You specify the size 








L 











| 
4° etitiiienitiiginacsnll 
ELECTRIC HEATERS of ALL TYPES 
@ For Machine Parts 
@ For Liquids 
e For Air 
ALSO SPECIAL REQUIREMENTS 
INDUSTRIAL HEATER o.., inc. 


1921-1954 
245 Canal St. New York 13, N. Y. 
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(Advertisement) 





Production of 


OR the purpose of this report, production is the sum 
of the quantities of materials produced for consump- 
tion in the producing plant for transfer to other plants 


PLASTICS AND SYNTHETIC RESIN PRODUCTION IN 
From Statistics Compiled 


| Total p'd’n.} Total sales 





Materials | first 11 mos.}first 11 mos. 
| 1954 1954 
CELLULOSE PLASTICS:* | 
Cellulose acetate and mixed ester 
Sheets, under 0.003 gage | 15,973,427 16,103,345 
Sheets, 0.003 gage and over | 10,945,246 11,627,634 
All other sheets, rods, tubes ) 5,252,637 4,857,344 
Molding, extrusion materials | 70,092,566 69,280,476 
Nitrocellulose sheets, rods, tubes 4,937,270 4,508,078 
Other cellulose plastics 5,109,713 4,580,986 





PHENOLIC AND OTHER TAR- | © 
ACID RESINS: 


Molding materials* | 163,062,504 | 153,418,587 
Bonding and adhesive resins for: | 
Laminating (except plywood) 58,432,444 40,121,562 
Coated and bonded abrasives | 9,171,611 9,920,210 
Friction materials (brake lin- | 
ings, clutch facings, etc.) ' 14,036,654 13,413,008 
Thermal insulation (fiber glass, 
rock wool) 31,837,452 33,174,230 
Plywood | 26,830,581 25,729,343 
All other bonding and adhesive 
uses 11,921,745 12,181,589 
Protective-coating resins 21,736,519 19,506,325 
Resins for all other uses 24,792,348 22,217,948 





UREA AND MELAMINE RESINS: 
Textile-treating and textile-coat- 








ing resins 32,181,725 29,062,266 
Paper-treating and paper-coat- 

ing resins 18,242,339 17,214,565 
Bonding and adhesive resins for: 

Plywood 70,943,474 66,375,760 

All other bonding and adhesive 

uses, including laminating 22,414,457 21,151,221 
Protective-coating resins } 25,366,151 19,219,492 
Resins for all other uses, includ- 

ing molding 61,111,591 58,843,084 

STYRENE RESINS: 

Molding materials* 296,954,865 | 282,420,089 
Protective-coating resins 78,469,559 73,891,084 
Resins for all other uses | 82,728,509 77,043,970 

VINYL RESINS, total’ 466,856,220 | 469,378,314 


Polyvinyl chloride and copolymer 
resins (50 percent or more 
polyvinyl chloride) for: 


Film (resin content) 63,860,510 
Sheeting (resin content) 51,904,217 
Molding and extrusion (resin 

content) 132,121,271 
Textile and paper treating and 

coating (resin content) ‘ 44,997,396 
Flooring (resin content) i 31,089,143 
Protective coatings (resin 

content) 21,609,740 
All other uses (resin content) 31,179,372 

All other vinyl resins for: 

Adhesives (resin content) | 25,195,178 
All other uses (resin content) 67,168,805 





COUMARONE-INDENE AND PE- | 
TROLEUM POLYMER RESINS 175,833,301 | 185,200,296 


MISCELLANEOUS: T 
Molding materials* * i 





179,754,007 | 166,942,054 








Protective-coating resins® | 6,478,557 3,417,886 
Resins for all other uses‘ | 113,528,095 | 118,249,355 
* Dry basis designated unless otherwise specified. 
** Partially estimated. + Revised. 


® inciudes fillers, plasticizers, and extenders. © Production statistics by uses 
are not representative, as end use may not be known at the time of manu- 
facture. Therefore, only statistics on total production are given. * Includes 
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Plastics Materials 


of the same company, and for sale. Sales include only 
the quantities involved in bona fide sales in which title 
passes to the purchaser. 





POUNDS* FOR OCTOBER AND NOVEMBER 1954 
by U. S. Tariff Commission 


























October** November** 

Production Sales Production Sales 
1,370,770 1,344,848 1,440,704 1,604,774 
1.166.619 1,153.447 1,130,829 1,206,500 
536,685 450.761 524,391 545,807 
7,520,059 7,899,755 7,349,725 7,428,040 
332,185 299,502 315,947 390,334 
415,558 469,693 508,377 386.704 
15,050,373 14,596,005 14,723.825 15,540,741 
1,944,258 3,852,064 5,428,655 3,931,598 
985,573 973,017 1,099,794 1,196,370 
1,495,501 1,296,325 1,508,155 1,404,941 
3,150,282 3,270,647 3,238,273 3,511,021 
3,109,967 2,865,856 3,202,244 3,035,879 
1,182,777 1,209,509 944,968 1,033,013 
1,993,906 1,526,403 2,015,746 1,669,677 
2,138,295 2,422,872 2,747,481 2,463,199 
2,899,587 2,849,389 3,202,054 3.199.596 
2,433,320 1,872,071 1,633,692 1,697,991 
7,123,204 7,071,027 7,403,033 6,577,595 
2,476,281 2,013,904 2,816,943 2,580,264 
2,613,177 1,827 637 2,491,074 2,020,686 
6,199,356 5,801,216 6,225,767 6,470,252 
31,592,764 27,700,072 30,229,256 28,099,117 
6,763,759 6,341,686 6,922,181 6,925,854 
7,603.439 6,453,360 6.265,291 5,969.394 
48 969,787 45,381,332 46,532,029 49,018,878 
5,427,106 6,856,700 
4,226,742 4,131,709 
13,456,189 14,057,107 
3,889,659 4,536,696 
3,688,206 4,099,058 
2,198,369 2,130,621 
3,515,048 3,653,266 
2,215,227 2,235,461 
| 6,764,786 | 7,318,260 
¥19,141,121 18,239,876 18,670,357 | 18,094,881 
19,573,015 16,383,281 22,196,116 17,523,028 
724,234 i 330,315 255,249 | 232,959 
13,097,813 | 13,522,068 10,999,496 I 12,821,841 





data for spreader and calendering-type resins. 
polyethylene, nylon, and other molding materials. 
chlorohydrin, acrylic, polyester, silicone, and other 
f Includes data for acrylic, rosin modifications, nylon, silicone, 
plastics and resins for miscellaneous uses. 
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4 Includes data for acrylic, 
¢ Includes data for epi- 
rotective-coating resins 


and other 





PLASTIC i 
MARKING Ff sail 


Stamp Names, Trademarks, etc. 
right in your own shop with the 
Precision Built Kingsley Machine 


Simple, easy to use. No skilled 
operators necessary 


UP TO 1000 
STAMPINGS PER HOUR 


Uniform, clean-cut 

impressions in gold 

or any color 
HOLLYWG 








for Lubricating and plasticizing action 
- Easy processing 

- High volume loadings 
- Added stabilization 





in PVC 


for Improved wet strength 
- Reduced shrinkage 
Lower volume cost 


in Polyester 


OMYA BSH 


the new surface 

treated natural Calcium 

Carbonate, from the 

famous chalk deposits 
Agents all over the in the Champagne. 
world. 


write to: 


Pluess-Staufer 
New York 
82 Beaver Street 


USA 





Oftringen 
Switzerland 
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Some Got It... Some Ain’t 


If you dream of having your product 
asked for by name, you have lots of 
company, But brand loyalty, like love, 
is fickle. And it can’t thrive unless 
your package has plenty of built-in 
impulse-buying appeal. For today the 
product package is the main selling 
agent, because package shapes and 
sizes tend toward standardization. 

The Key Factor—One package stands 
out from others in its class largely 
because of the way it’s sealed and 
labeled. That’s why this phase of your 
planning deserves your best effort. 
For to what avail is the time, labor 
and money lavished on_ research, 
quality controls, advertising, dealer 
aids and brand promotion, if, at the 
critical moment 
label 


steals the sale? 


your competitor’s 


stimulates the impulse that 
Impulse Impact—To improve, or even 
hold a competitive brand position in 
today’s market, your label must meet 
many exacting requirements ... it 
needs skillful use of design, color, 
copy, typography, and the advice of 
label specialists. That’s where we can 
be a big help. For Ever Ready Labels 

stir all the 
at a remarkably 


lure, urge, tell, sell 
human emotions . 

low cost per stir 

Applications—Right now, we're help- 
ing firms in your field develop special 
labels for specific tasks: brand build- 
ing, price changes, special offers, ap- 
Red*EsStik 


pressure sensitive line was specially 


proval seals, etc. Our 


developed to give production-line 
speed on hard-to-label plastic sur- 
faces. (Ask for your Free Red*E*Stik 
Test Sample Kit.) 
Informative Literature—If you seek 
low-cost assurance of merchandising 
success, send for this Free material: 
1. ‘Developing a Label with Impulse 
Impact’...a check list of major fac- 
tors influencing impulse-buying ap- 
peal. 2, ‘Ever Ready Ideas at Work’ 
... 24 pgs. packed with sensible ways 
of saving time, labor and money in 
every phase of your business. 3. Our 
library of case histories and samples 
of Ever Ready Labels for every sur- 
face, purpose and product are at your 
disposal. And our staff of label con- 
sultants is ever ready to help you and 
your agency develop a planned label- 
ing program. Call or write. 
Packaging Div., Ever Ready Label, 
117D East 30th St., New York 14, 
N. Y., MUrray Hill 6-1220. Plant: 
Belleville 6, N. J., WHitehall 3-5454. 
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New national officers of The Society of Plastic Engineers for 1955, from left to right, 
are J. W. Lindau III, secretary; Frank W. Reinhart, president; John W. LaBelle, director 


at large; Ernest P. Moslo, vice president; and H. S. Nathan, treasurer 


New S.P.E. Officers 


HE 11th National Conference of 

The Society of Plastic Engineers, 
held in Atlantic City January 19 
through 21, 1955, was by far the 
largest and most successful held to 
date. Registration was approximately 
1800, or about 60° greater than at 
the last conference which was held 
in Toronto. 

Moderators for the panel discus- 
sions Panel, 
George Koch, Oak Engineering Co.; 
Controls Panel, Saul Blitz, Tico 
Plastics, Inc.; Tool Steel Panel, Islyn 
Thomas, Newark Die Co.; Education 
Panel, Richard B. Bishop, Foster- 
Grant Co.; Reinforced Plastics 
Panel, J. M. Scott, Winner Mfg. Co.; 
Polyethylene Panel, W. F. Oelman, 
Standard Molding Corp.; Injection 
Molding Panel, E. W. Cronin, Her- 
cules Powder Co.; and Research 
Panel, Bryce Maxwell, 
University. 

Moderators of other meetings 
were: G. W. Martin, Noma Lites, 
Inc.; R. H. Bruce, Bakelite Co.; A. 
Lightbody, Naval Ordnance Lab.; 
M. J. Petretti, Camfield Fiberglas 
Plastics; Stanley Bindman, Jamison 
Plastics Co.; Frank W. Reinhart, 
National Bureau of Standards. 

At the National Council Meeting, 
held just prior to the conference, the 


were: Fluorocarbon 


Princeton 


following national officers were 
elected: 

President, Frank W. Reinhart, 
chief of Organic Plastics Section of 
the National Bureau of Standards; 


Vice President, Ernest P. Moslo, 


president, Moslo Machinery Co.; 
Secretary, Professor J. W. Lindau 
III, University of South Carolina; 
Treasurer, H. S. Nathan, president, 
Atlas Plastics Co.: Director at Large, 
John W. LaBelle, Foster-Grant Co. 

The National Council 
elected for 1955 for the various sec- 
tions of S.P.E. are as follows: 

Baltimore-Washington, Frank W. 
Reinhart; Buffalo, H. S. Nathan; 
Central Indiana, David D. James; 
Central Ohio, R. J. Francis; Chi- 
cago, John T. Bent; Cleveland, 
Ernest P. Moslo; Connecticut, John 
E. Burger; Detroit, Don F. Hoffman; 
Eastern New England, R. W. Beck- 
with; Golden Gate, R. E. Theiss: 
Kansas City, Fred C. Sutro, Jr.; 
Miami Valley, Walter F. Oelman; 
Milwaukee, Eugene Slingluff; New- 
ark, P. W. Simmons; New York, 
Stanley Bindman; Northern Indiana, 
Wayne I. Pribble; Pacific Northwest, 
Robert A. Fulton; Northwestern 
Pennsylvania, W. Conroy; Ontario, 
Charles L. Seay; Philadelphia, R. B. 
Bishop; Pittsburgh, Joseph  B. 
Schmitt; Quebec, John C. Bonnett; 
Rhode Island and _ Southeastern 
Massachusetts, J. Robert Johnson; 
Rochester, Gerard V. Delaire; St. 
Louis, C. Todd Clark; Southeastern 
Ohio, John Chomicz; Southern, 
J. W. Lindau III; Southern Cali- 
fornia, Austin Herbst; South Texas, 
Lewis B. Connelly; Toledo, Don R. 
Bowlin; Upper Midwest, Jerome 
Formo; Western New England, 
John W. Mallory. 


members 
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Want a polyester that makes better prepregs? 


TRY ATLAC 382! 


Want to put unusual qualities into your 
prepreg? Then take a look at what Atlac 
382 can do. This is a different polyester, 
based on bis-phenol, that gives you— 


e Easy control of tack of the finished 
product. 

@ Complete compatibility permitting use 
of a variety of cross-linking monomers. 

e Excellent chemical resistance, physical 
and electrical properties. 


® Controlled flow. 


WRITE TODAY for technical data on this unique 
1 

polyester. We'll be glad to send samples jor 

your experimentation, and to lend assistance 


on your formulation problems. 





CHEMICALS 
DEPARTMENT 


TLAS 


POWDER COMPANY 


WILMINGTON 99, DELAWARE 





Atlas Powder Company, Canada, Ltd., Brantford, Canada 





NEW! 2.9 KILOWATT 


abate ELECTRONIC HEAT SEALER 


‘Keber No. 750 heat-sealing press 
Keber No. KTA Arquench 


PLACE YOUR ORDER NOW! 
WRITE... WIRE. . . PHONE 


THE BETTER YOU SEAL 
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Blueprint accuracy 
is yours 
when you use 


‘TRU-CAST’ 






BERYLLIUM COPPER 
MOLD COMPONENTS 


Fidelity Of Intricate Detail 
Uniform Hardness And Density 
Close Dimensional Tolerances 











Strength Plus Conductivity 





YOU CAN PROFIT by knowing all 
the facts. Use your company letterhead 
to request a FREE copy of the 48-page, 
illustrated “Tru-Cast’ Handbook — the 
first complete and authoritative produc- 











tion guide to pressure-cast beryllium 
copper cavities and cores. “TRU-GAST’ 
Ow AMD wuts TO vie 
REETLAM Loreen mod 











MANCO PRODUCTS, Inc. 


2403 Schaefer Road, Melvindale, Mich. * Tel. Detroit: WArwick 8-7411 
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It’s more economical to own and operate a D-K Hi-Speed Molding Press. By utilizing 
a combination of air and hydraulic pressure with simplified, self-contained 
hydraulic system, expensive separate pumping units are eliminated. The 

result is a press with a larger, more accessible working area, 
positive control with fine adjustments on both fast and slow closing speeds and 
a smooth flow of power. Extremely fast closing speeds are achieved, facilitating 
use of more highly catalyzed resins and a faster curing cycle. 


- 
» LOW INITIAL COST... through simplified design, skillful engineering and 
the elimination of complicated mechanical devices. 


‘LOW OPERATING AND MAINTENANCE COSTS. . . Power requirements are 
less by utilizing a combination of air and hydraulic pressure 
with a minimum of moving parts. 




















: Ij VERSATILITY . . . Stroke, daylight openings and pressure can be furnished 
: in a wide variety of combinations; platen, heated or cold, 
can be furnished to customer’s specifications. 


Write today for illustrated brochure giving complete details 


Potent Applied for 





The Leader ... ras | 
DRUM TUMBLER Good .< 
eed Oa Plastics “ Ep 


Dry Coloring Injection Materials 


for the Injection Process are better then 
ALIBIS . .. we 


When you provide Cambridge Mold Pyromeiers for your 
press operators, there need be no alibis for rejects caused 
by incorrect molding temperatures. Soft centers, off- 
colors, warpage and low tensile strength are usually 
traceable to this cause. With this instrument, it is both 
quick and easy to determine accurately the surface tem- 
perature of each cavity in the mold. 
i] The Cambridge is an accurate, rugged, 
quick-acting instrument that takes the 

guessing out of molding plastics. 





COMPACT . . . EXTRA POWER FOR BIGGER BATCHES ... 
HIGHER SPEEDS FOR FASTER MIXES . . . TAKES MOST 
STANDARD DRUMS .. . NEW ADJUSTABLE DRUM HOLDERS a 

Write for bulletin 194SMP. 
PRICES — CRATED: 
Standard Model with 34 HP 220-440 v. 60-cycle, 
3-phase motor and adjustable barrel holders 


Heavy Duty Model complete with 2 HP motor — } 
adjustable holders take 2 55-gal. drums... $695.00 CAMBRIDGE 


Prices F. O. B. Cleveland, Ohio Immediate Shipment. MOLD © NEEDLE e@ ROLL 


Also available with hex barrels, variable speeds, etc. 
Combination and 
Write for Complete Tumbler Folder Today ah PYROMETERS 


INJECTION MOLDERS SUPPLY CO. Bulictin 194—$ gives details of these instruments. 


3514 Lee Road Cleveland 20, Ohio They help save money and make bette” plastics. 


iN Cambridge Instrument Co. 
$452.50 ‘ 3711 Grand Central Terminal, New York 17, N.Y. 
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Acrylic Cabinet 


ESIGNED originally as a dealer 

demonstration aid to illustrate the 
advantages of a printed circuit chas- 
sis, a combination clock-radio with 
an acrylic cabinet, produced by Hal- 
licrafters Co., Chicago, IIl., created 
so much that it has been 
placed in limited commercial pro- 
duction. 


interest 


The attractive “peek-a-boo” case 
is fabricated of %4 in. thick transpar- 
ent acrylic sheet so that the internal 
clock-radio the 
printed circuit assembly are clearly 
visible to the observer. When used as 
a dealer aid, the transparent cabinet 
serves to dramatize the compact fin- 
ished assembly made possible by 
soldering connections directly onto 
the circuit lines etched into the cop- 
per face of the copper-phenolic lami- 


mechanism and 


nate panel; for the consumer model, 
the cabinet 
good attention getter and proved to 


“see-through” was a 
have definite eye-appeal. 

To form the top, front, and bottom 
of the case, a single piece of acrylic 
sheeting is scored, heated, and bent 
to exact right angles. The ends and 
back of the housing are fabricated 
separately and then assembled to the 
other three sides with self-tapping 
The and 
ventilation openings required in the 
ends and back of the cabinet are pro- 
duced by the use of a multiple head 
drill. 


screws. numerous sound 


Crepits: Hallicrafters cabinet fabri- 
cated by Associated Plastic Fabricators. 
Chicago, IIl., using Plexiglas acrylic 
sheet supplied by Rohm & Haas Co., 
Philadelphia, Pa. 





Handsome cabinet for clock-radio is 


fabricated of transparent acrylic sheet 
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Simplify your 
PREVENTIVE MAINTENANCE 


with 
MARVEL 
-SYNCLINAL - 
FILTERS 


FOR ALL HYDRAULIC AND OTHER 
LOW PRESSURE CIRCULATING SYSTEMS 






Simple, Efficient Design 
Reduces Demand on Your 
Skilled Maintenance Help 





SUMP TYPE (Cutaway) 


Any workman can disassemble, clean and reassemble 
Marvel Synclinal Filters. Cleaning is done quickly, and 
Marvel’s extra capacity requires less frequent cleanings. 
This means more production per machine with less man 
hours. Marvel protected machines spend their time 
producing, not in being serviced and repaired. Marvel's 
simple efficiency changes down-time to producing time. 


STANDARDIZE WITH MARVELS—CHOICE OF OVER 
500 ORIGINAL EQUIPMENT MANUFACTURERS 


Improve your all-important preventive maintenance by 
simplifying it. Use Marvel Synclinal Filters throughout 
your plant. Specify Marvel on new machines, add Marvel 
to present machines. No moving parts to wear, nothing 
to keep in stock. Your first cost is your only cost. 


A SIZE FOR EVERY NEED 


Available in sump and line types, in capacities from 5 
to 100 G.P.M. Monel mesh sizes range from coarse 30 
to fine 200. 


FILTERS FOR ALL TYPES OF 
NON-FLAMMABLE HYDRAULIC FLUIDS 


Marvel's most recent deveiopment is a filter for the 
efficient filtration of all 
hydraulic fluids. 


types of non-flammable 


LINE TYPE (Cutaway) 


IMMEDIATE 
WATER FILTERS DELIVERY 
Both sump and line type filters have been 
adapted for use in all water filtering applica As in the past, Marvel con- 
tions. No changes have been made in the tinves to offer IMMEDIATE 
basic, Balanced Synclinal Design. DELIVERY. 


MARVEL ENGINEERING COMPANY 


625 W. Jackson Bivd., Chicago 6, III. 


I 
Without obligation, please send me complete data on | 
Marvel Synclinal Filters, as follows:— | 
C) Catalog 2106—For Hydraulic Oils, Coolants i 
and Lubricants 
[] Catalog #300—For WATER | 
[] Data on filters for Non-flammable hydraulic | 
fluids. | 
Name . | 
Title | 
Catalogs Company | 
containing Address | 
complete dota City | 
available ; eect | 
e 
on reques' MP-3 l 





Phone: FRANKLIN 2-4431 








EXACT WEIGHT 
Precision Weigh-Feeder 
for Injection Molders 


... Saves Material and Labor 
. . . Improves Product Quality 
... Increases Molding Speed 


Precise weighing of each charge, with an ENACT 
WEIGHT Weigh-Feeder, results in increased production 
of strong, good-looking parts—with a minimum of short 
shots and flashing. Higher mold temperatures can be 
used, reducing the tendency of parts to stick in the mold. 
All EXACT WEIGHT Weigh-Feeders offer visible frac- 
tional-ounce weight indication of every charge. This 
makes setting up or change-over fast and easy. Optional 
equipment includes: Automatic Compensator for all 
models; Hopper Dryer; and Totally-inclosed Construction, 
with hinged plastic panels on two sides for clear visibility 
of indicator, poise, and beam. EXACT WEIGHT Weigh- 
Feeders fit all horizontal and vertical injection molding 
machines and are available in a range of capacities from 


two ounces to 300 ounces. Write for details. 


Sales and Service from Coast to Coast 


lsxack Wellglnt 


Better quality control eeblog 


Better cost control 
THE EXACT WEIGHT SCALE COMPANY 


919 W. Fifth Avenue, Columbus 8, Ohio 
In Canada: P.O. Box 179, Station S, Toronto 18, Ont. 


hin, 
7 ofr, a SS C0 





When you get around to discuss- 
ing the merits of different presses 
and their suitability to your own 
particular problem, it is wise to 
have a B. & T. catalog nearby. 
Here you will find a full range of 
molding equipment to meet every 
requirement. Why not mail for 
your copy today? 

Illustrated is model No. 984, 350 
ton self-contained press with auto- 
matic push button time cycle con- 
trol. This press embodies its own 
pump unit and can be supplied with 
either electric or steam heated 
platens. 


Bradley 2Turton ltd 


CALDWELL WORKS, KIDDERMINSTER, ENGLAND 
Cables: “Wheels” Kidderminster, England 








Waterbury 


MOLDED 
PLASTICS 


CREATIVE 
SERVICE 
IN PRODUCT 
DEVELOPMENT 
Research, Design, 
Engineering 
Compression, see ee High 


| 
sag oy Molding 


AUTOMATIC Pye" .6" Mata Work 
INJECTION Finishing, 


Assembling MOLDERS OF 
FIBER GLASS 
REINFORCED 


SALES OFFICES PLASTICS 
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Water header pipe, before being repaired with polyester-fibrous glass laminate over- 


wrap, had eroded completely through in some areas and was badly rusted in others 


Pipe Repaired with Polyester-Fibrous Glass 


|* THE economical maintenance of 


plant equipment, the use of poly- 
ester-fibrous glass laminate is play- 
ing an increasingly important role. 
A recent example of the versatility 
of the material for such purposes 
was the repair job done on a water 
header at the Bishop, Texas, plant 
of Celanese Corp. of America 

Approximately 40 lineal feet of 
the original header pipe had eroded, 
with large holes in some areas and 
the balance of the pipe rusted almost 
There 


paper thin were about 20 


Laminate used to repair eroded pipe is 
strong enough to support man's weight 
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level of the 


pipe, which normally runs half full. 


holes below the wate 


The repair procedure used was as 
First, 


scale was knocked off and two plies 


simple as it was effective 


of glass cloth, saturated with a self- 
curing polyester resin, were applied 
over the large holes. Leaks were 


then plugged and two additional 
plies of resin-saturated glass cloth 
wrapped 


rusted area of the pipe, one at a time. 


were around the entire 
Just 30 gallons of resin were re- 
total 
amounted to only $137.88. It was, of 


quired and material costs 
course, unnecessary to remove the 
multiple connections or the pipe it- 
self, thereby saving the many costly 
man-hours that would be required 
if the section were replaced. 

The polyester-fibrous glass rein- 
forcement has ample strength to 
carry the weight of a man standing 
over the completely rusted-through 
section of the header. The laminate 
will not rust or rot and its mois- 
ture absorption is less than 0.5 per- 
cent. In the event that accidental 
rupture of the covered pipe should 
occur, however, repairs could be 
made by applying additional lami- 
nate to the damaged areas 

Crevits: MR-28C polyester resin sup- 
plied by Celanese Corp. of America. 


REZ-N-KLEEN 
for 


all 
acrylics 


POLYKLEEN 
for 


polystyrene 
plastics 


For descriptive literature write 
chwartz 
~ CHEMICAL CO., INC. 


328 -W 70th St., New York 23,N Y 








EXTRUDED 


EXTRUDED 


EXTRUDED 


EXTRUDED 


EXTRUDED 


EXTRUDED 


EXTRUDED 


Plaskolite, Incorporated, specializes in precision 
workmanship, rugged construction . . . for plastic 
extrusions that meet exacting specifications. If 
you need sturdy extrusions, soundly engineered, 
feel free to consult us .. . as so many companies 
have. Our staff engineers welcome special 
design or production problems. 


® Producers of 
lighting shields. 


® Sheeting for vacuum forming 
and other applications. 


® Experienced in making 
difficult profiles. 


® Equipped to manufacture 
large sections. 


Write For Information, Suggestions and Price Quotations. 


PLASKOLITE 


N CO 8 8 O28. A 


Columbus, Ohio 


SAVE TIME AND MONEY! 





SEE YOUR PRODUCT BEFORE 
MAKING THE MOLD 


From Your Ideas 
or Designs 


and Follow Through 
with Quality-Tested 


PRODUCTION 
MOLDS 


to the Finished 
Product 


We Specialize in 


INJECTION 
a Tae M 0 LD S 
ER CORP. 
SrAICKER BRUT 


49 West 24° warner 0008 























Semi-Automatic 
Drape-Vacuum 
Forming Machine 





custom-built .. . yet it 
costs less. READ WHY! 


@ No fancy fixtures ... to create sky-high prices. 
A combination unit providing all you need for good, 
detailed vacuum or drape forming. Built to your 
specifications to take any size sheet ... any depth 
draw with less than 14° taper. Sturdily constructed 
to handle big production jobs ... yet built at a 
cost low enough to warrant its use as a sampling 
machine. 


Vacuum forming consultants available and molds built to 
specifications. Write for details and prices today. 


ZACK INDUSTRIES 


360 Highland Ave., Passaic, N. J. 
Or call: GRegory 1-0503 
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Polyethylene Tube 


ASTE-TYPE solder now joins the 

list of products that can be ef- 
fectively packaged in easy-to-use 
polyethylene tubes (see “New Pros- 
pects for Polyethylene Containers,” 
Mopern Ptastics, 32, p. 94, Dec. 
1954) The attractive container, 
which will not dent, crack, or tear, 
even under rugged shipping or use 
conditions, brings functional ad- 
vantages, protection of contents, and 
high merchandising appeal to the 
solder product. 

The head of the polyethylene tube 
has a long delivery nozzle which 
permits pinpoint application of the 
solder to the desired spot. A gentle 
squeeze on the tube extrudes the 
solder paste in easy-to-apply fash- 
ion and, because of the resilience of 
polyethylene, excess. solder is 
snuffed back into the tube after each 
squeeze, keeping the nozzle clear of 
paste. After applying the solder, all 
that is necessary to complete the job 
is to heat adjacent surfaces. In many 
instances, a match will provide all 
the heat that is necessary. The 
solder is 50/50 tin-lead, mixed with 
flux in paste form. 

One of the features of the poly- 
ethylene tubular container is the 
clear, legible printing and the high- 
quality color register. On the tube 
for packaging solder is used a color 
combination of blue and orange to 
give an attractive appearance which 
makes the container suitable for dis- 
plays aimed at impulse sales in 
hardware stores and other outlets. 

Crepits: Swif solder is packaged by 
Hercules Chemical Co., Inc., New York, 


N.Y., in tubes supplied by Bradley Con- 
tainer Corp., Maynard, Mass. 


Solder-paste is applied to exact spot de- 
sired from nozzle of polyethylene tube 
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, 


The “Entoleter” Impact Mill can assure you complete 
dispersion . . . compact installation . . . simplified 
maintenance . . . and will process up to 25 tons per 
hour!!! 


Whether you use ) 


Y 2.3 log,. In 


t 





to determine the efficiency of your color dispersion 
or not... we know you can get maximum... 


Intensity 
Extension 
Uniformity 


with the “Entoleter” Impact Mill. May we process 
a sample of your product for your evaluation? 


The trademark 

Pres nen ling ENTOLETER DIVISION 

your guarantee 

of complete The Safety Car Heating and Lighting Company, Inc. 
—— 1185 Dixwell Ave., New Haven 4, Connecticut 
































AUTOMATIC 


2-3 Ounces 

Low Pressure Closing 
e Fully Hydraulic 

e 15” 


Clamp Stroke 


@ Capacity—60 pounds/hour 





This is a high speed injection molding 
machine for automatic, single cycle or 


manual operation. Features low 





pressure closing, adjustable 
clamp stroke and cushion— 


both ends. All parts easily 


\ 
AP De 
IMPROVED 


MACHINERY In ¢ 
NASHUA, ee ee ee 


accessible for opera- 


tion and mainte- 
nance, 

Write for com- 
plete infor- 


Li lation. 















OLOR 


ENAMEL 





THIS IS THE ACROPRINTER. IT FILLS LETTER- 
ING, NUMBERING AND DESIGN WITH COLOR. 
MADE IN SEVERAL SIZES AND POWER DRIVEN 
MODELS. GO MODERN—MAKE YOUR HAND 
JOBS, MECHANICAL. 


t CY 


Write to— 

The Makers of 
3 a Fall Line 

of Marking, 

Numbering and 

Hot Stamping 

Machines 
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7 ompany ? 
5-15 MORRELL ST., ELIZABETH 4, N. J. 
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We CUSTOM MOLD delicate designs, novel designs 
and unusual designs . . . many of our customers have 
us design and mold their intricate trade marks, slogans 
and logotypes. 


Others have us design and mold in miniature their ac- 
tual products for sales promotions . . . and they’re very 
particular about the finished product too! 


When your ideas demand plastic products of ANY 
TYPE, whether they be onl uate for assembly, func- 
tional products or special designs, Lind Plastic Prod- 
ucts can serve you efficiently and promptly. 


WHERE PRECISION IS YOUR HALLMARK and 
LOW COST YOUR GOAL... 
REMEMBER ! 


LIND PLASTIC PRODUCTS 
Creative Custom Molding 
6900 N. Central Park Avenue 
Chicago 45, Illinois 
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Line drawing to be reproduced is 
scratched into polyester-coated block 


Plastic Woodcuts 


OODCUT prints, made by a com- 

pletely new method that should 
appeal both to the amateur and to 
the professional craftsman, are pro- 
duced on plaster blocks backed-up 
with fibrous glass mat and coated 
with polyester resin. 

Available to the consumer as part 
of a new hobby kit for making such 
prints, the coated plaster blocks are 
claimed by the manufacturer to be 
not only much lower in cost than the 
rare, end-grain woods required for 
conventional woodcuts but much 
easier to work with than either wood 
or linoleum. All that is needed to 
carve the polyester-coated plaste: 
block, using normal writing tech- 
niques and pressure, is a simple en- 
graver’s hand tool. Because of the 
smooth surface of the polyester coat- 
ing, even lightly scratched lines are 
adequate for the production of clear 
prints. 

As a guide to the craftsman work- 
ing out a pattern on the blocks, the 
polyester resin coating is pigmented. 
When the block is carved, therefore, 
the lighter-colored base shows up in 
the scratched areas in sharp contrast 
to the darker polyester surface of 
the block. 

When reproducing a_ drawing 
carved into the coated block, the 
block is first inked with a hand roller 
also included in the kit. As many 
prints as desired can then be pulled 
directly from the inked block, using 
only hand pressure. Because the 
polyester surface of the block ab- 
sorbs no ink, the inked drawing is 
fully transferred in detail from block 
to paper 

Crepits: The hobby kit is made by 
Bassons Industries Corp., Bronx, N. Y., 


using polyester resins supplied by 
Bakelite Co. 
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Replaces metal... 


eliminates costly 


aak-h 4-4 tee oh E-Galale mae) mm oli-t-hare 


VACUUM FORMING 
AND FLAT APPLICATIONS 


Everywhere . . . manufacturers are turning to Gomar Metallized 
Thermoplastic Sheeting to make better-looking, far less expensive 
radio speaker grilles, trademark plaques, trim for electrical appli- 
ances, toys and toy parts, displays, costume jewelry, ornaments, 
packaging and novelties. Yes! They're using the versatile new 
plastic that looks just like metal—to take the place of metal, or 
eliminate costly metal-plating of plastic. 


Gomar Butyrate, for deep-draw vacuum forming; and Gomar 
Acetate for shallow-draw forming and flat applications. In 18 
brilliant metallic colors, and in transparent, chalk and iridescent 
colors, smooth or embossed. Can be scored, pleated, glued, 


imprinted, etc. 


We'll be happy to send you samples, literature, 
color chart. Simply write or phone. 


GrOlIWILAL ex 


MANUFACTURING COMPANY 


79 Paris St., Newark 5, N. J., MArket 3-1967 
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Kid Gloves 
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Stanley 
71X-1078 


...Chemical Resistant Plastisol 














When materials handling means handling with care it will 
pay you to see that your racks, tote baskets, or other metal 
containers are coated with Stanley 77X - 1078, the resilient 
orange plastisol that safeguards your product from damage. 
In cleaning and finishing operations the high resistance of 
77X-1078, to inorganic acids, salts, and alkalis, to organic ma- 
terials — particularly trichlorethylene and perchlorethylene — 
and to most plating solutions, is your assurance of surface pro- 
tection that lasts. And the surface of 77X-1078 is just hard 
and slick enough to promote rapid drain-off and to minimize 
carry-over. The new Stanley bulletin shown below contains 
full details about application of 77X-1078 and the test results 
that proved its chemical resistance. Copies are available on 


request. 


Write today for the new bulletin on 77X-1078 to the 
Stanley Chemical Company, 71 Berlin Street, East 
Berlin, Connecticut. 


iil 
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DD 
w STANLEY 
CHEMICAL 


PLASTISOLS 
ORGANOSOLS 
VINYL INKS 
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Rugged nozzle of vacuum cleaner is 


molded of general-purpose phenolic 


Vacuum Cleaner 


Y INCORPORATING 


plastics attachments and various 


molded 


accessory parts in the design of a 
new home vacuum cleaner, the man- 
ufacturer claims to have kept the 
weight of the unit down to 9 Ib., 
while, at the same time, improving 
its performance so that it functions 
as efficiently as comparable models 
three or four times as heavy. 

The 


nozzles, and elbows for two of the 


rugged, attractive housings, 


standard cleaner attachments—the 
hair dryer and the demother 
both 


phenolic. In addition, because of the 


are 
molded of general-purpose 
heating unit which is incorporated 
in the hair dryer, a small wheel and 
disk inside the dryer housing are 
also molded of phenolic to take ad- 
vantage of the material’s resistance 
to heat. 

Other plastics components include 
a molded flexible polyethylene im- 
peller housing cover and body lo- 
cated inside the cleaner and a pre- 
cision molded nylon signal device 
which is fastened to the outside of 
the unit to indicate to the user when 
the dust bag is filled and has to be 
emptied out. 


CREDITS: Plastics accessories are 
molded for Ultimo Mfg. Co., Orange, 
N. J., by Bolta Products, Div. of The 
General Tire and Rubber Co., Lawrence, 
Mass. Phenolic is supplied by Durez 
Plastics and Chemicals, Inc., and Bake- 
lite Co.; polyethylene is supplied by 
Bakelite Co.; and nylon by E. I. du 
Pont de Nemours and Co., Inc. 
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When you need— - lueprint In Plastics” 
© SPRAY-PAINTING SB Your Blueprint In Plastics 
RES TITOEe +» ALL MATERIALS + ALL PROCESSES 
e MASKS .. . Pressure-formed veer omens eee 
* MASK WASHERS mT TTT Custom 
° CLAMPING FIXTURES for Spray hh Molding 


Painting Masks . . . Adjustable 
e PAINT WIPING MACHINES 


e ROLLER COATING MACHINES 
and Hand Rollers 


e VACUUM PLATING RACKS 


e SCREEN DECORATING FIXTURES 
and Stainless Steel Decorating Screens 

















or ANY OTHER equipment for decorating, consult 


FINISH ENGINEERING CO., INC., 1115 Cherry St. CONSOLIDATED 
Erie, Pa. Phone 5-4478. 


MOLDED PRODUCTS CORPORATION 
SCRANTON 2, PENNA. 


HYDRAULIC PRESSES 
and PREFORMERS 


The NEW Pacesetters of the Industry 
STANDARD OR SPECIAL DESIGNS 
































High Quality 


N iq W Low Price 


Fast Delivery 


ALL HYDRAULIC PREFORMER 


Horizontal design permits gravity dis- 
charge, minimizing breakage and 
damage to preforms. 

Horizontal design makes possible 
automatic preforming of impact type 
materials rapidly and accurately. 

Operation is practically dust free. 
Rods and Guides are fully enclosed. 





COMPLETE LINE OF PRESSES 
FOR COMPRESSION OR TRANSFER 
MOLDING « REINFORCED PLASTICS © |, 5, sen 

LAMINATING ¢ LABORATORIES _ tons 


Write HYDRAULIC DIVISION 
for complete data on Logan LOGAN ENGINEERING co. BEFORE YOU BUY 


Hydraulic Preformers and 
Penenes. 4901 W. LAWRENCE AVE. © CHICAGO 30, ILLINOIS A YOR Ps ae ae 
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You Can Reduce Costs With 


Vinyl body protects blower parts 


against corrosion; blades are also vinyl 


Vinyl Blower 


RIVE shaft, pulley, belts, and 
The unretouched photograph above is an example of how ir- bearings of an industrial blower 
for handling corrosive air, fumes, 
regularly shaped cavities can be nested together to get more cavi- and gases are completely encased in 
a cylindrical housing fabricated of 
ties in the mold. Also you can frequently save money in the vinyl to protect these components 
y r against the effects of corrosive at- 
mospheres. 

Even the impeller blades, which 
are mounted at the end of the drive 
shaft in the front of the housing, are 
ELECTROFORMING has other distinctive advantages, such fabricated of vinyl, thus insuring 
that they will never corrode. Each 
as the exact reproduction of any desired texture, and the extreme blade is fabricated separately, in- 
serted into slots in a disk behind the 
aerodynamically balanced spinner 


original tool costs, as well as making production savings. 


accuracy with which irregular shaped cavities (such as gears) can ; 
, cap, and welded securely into place. 
According to the manufacturer of 
be made. 
the blower, the ease and economy 
with which these blades could be 
SEND FOR NEW BROCHURE fabricated and assembled into the 
finished unit played a major role in 
the final decision to use vinyl for the 





unit. 
* ELECTROFORMING is the forming of a metal part by the electro- The %4-hp., 3-phase motor- 
single-phase motors are available on 
deposition of a metal against a removable master or matrix. The request—is mounted on a steel ped- 
estal fastened to the top of the 
electroformed metal accurately reproduc es every microse opie de- lightweight, heavy-duty vinyl hous- 
ing. If required by the presence of 
tail including exact size of the master highly corrosive atmospheres, a pro- 
tective coating can be applied to the 
steel pedestal. 

The blower is manufactured in a 
wide range of sizes, from 14 in. up, 
and is designed so that it can be 


LELTROMOLD LORE installed either horizontally or 
Zz vertically 


Crepits: Blower is manufactured and 


140 ENTERPRISE AVENUE, TRENTON, N. J. — a i 
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One of a Series 


~~ DBYCOL " 


(to Color All Plastics) 


“Since we started dry coloring in our own plant, we 
have used dry coloring materials from several manufac- 
turers. When we use DRYCOL, we notice a distinct 
improvement in our molded items; so we have decided 


that we will standardize on DRYCOL.” 





Yes — this and other enthusiastic testimonials are your disinterested PROOF 
that Drycol can save you production time and money — in your own plant. 
Specify Drycol in any of 17 Bureau of Standards colors; or order special 
Tinsel, Mother-of-Pearl, Metallic or Housewares colors. Always reliably color- 
true, in units to color 50 or 100 Ibs. of plastics in any mixing drum. . 
ready to mix. 


"Pioneers in Modern Plastics for Over 30 Years" 
GERING PRODUCTS, INC. Kenilworth, N. J. 


Sry HELIX 


BONDING AGENT R-313 





@ A thermosetting adhesive that cures 
at room temperature and needs no 
2-Ton Power pressure. High electrical insulating 
properties. 

@® Gives a bonding strength of 3000 
less Motor psi between metal parts. 

@® Non-porous — gives high pressure 
e Powerful seals between metal and glass, plas- 


¢ Dependable tics, etc. 
H @ Unaffected by acids, alkalies, fuel 
+ Geneae and lubricating oils. 


FREE For light work—stamping, forming, rivet- @ Reduces manufacturing costs by 
CIRCULAR ing, etc.—metal, fiber or other material. eliminating bolts, screws, rivets. 


net Re ee > + + ae a WRITE FOR LITERATURE TO DEPT. MP-3 


. Die bed 6%"x8" . . Ram face 1'/2"x 
3)” . . . Ram stroke %” . . . positive % A better product for better production 


pon peony om rom adjustment . . . sturdy, single pin, non- 
: ‘ M sacs (is ' ee repeat hand lever clutch . . . V-belt drive . . 
on °. ncludes 

. ight 105 Ib 
ee etl WA Reso CARL H. BIGGS 
aaue calles ee Requires only 1/3 H.P. motor. a 

tor). The machine of a thousand uses! Ade- 7 
pac COMPANY 


quate for many types of work now done 


Dealer Inquiry a Barry I WA-Ti1th 


Invited on large presses at greater expense. 
W. Los Angeles 64, Calif. 


Bench Type. 


30-Day Money-Back 


Guarantee. 








ALVA F. ALLEN, Dept. MP, CLINTON, MO. 
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MACHINES AND 
PLANTS 


for the process of thermoplas- 
tics, for the rubber-, paper- 
and cardboard-industry. 


EICHLER & CO. GMBH 


HATT Ses ea ee 
WEST-GERMANY 


Banyllium Copper 


PRESSURE CASTINGS 


by reoenar 


@ Multiple cavities and cores of 
intricate shape 

e Raised letters that can not be 
hobbed in steel 

e Corrosion resistant— 
long wearing 

e Compressive strength over 
200,000 PSI 

e Thermal conductivity over 
twice that of steel 








Write for Free 
Illustrated Folder 
Today 


FEDERAL TOOL CORPORATION 
3600 W. PRATT BLVD., CHICAGO 45, ILLINOIS 








major 
molding 
methods 


That means molding assignments are 
handled in terms of what is best . . . 
what is most economical... not 
what equipment is available. Perhs aps 


© COMPRESSION. ous comerng Mi ama 
@ TRNSFER = anything. sPenth: the Plastic. Molding 
© PLUNGER Corp. Because we are prepared to o 
fer you a choice of molding methods, 
4) INJECTION ze are opegees to —, —— best 
rs) COLD MOLD or Page Baro or write today for com- 
Molders of plastics for over a quarter century 


Plastic Molding Corporation 


Sandy Hook, Connecticut 


Modern Plastics 





Tools for Irradiation 


(From pp. 85-88) 


ried out, and this logic proved cor- 
rect. Output is currently in excess 
of 35,000,000 r./min. at the usual 
treatment distance of 4 in., and is 
being further improved. 

Handling and Irradiation of Ma- 
terials—In material of the density 
of water, electrons are completely 
absorbed at a depth of 0.2 inch. Ir- 
radiation can be made more uniform 
by irradiating appropriate thick- 
nesses of material from two sides 
The penetration of electrons is di- 
rectly proportionate to the voltage 
applied in the generator. 

A number of systems have been 
used for safely delivering materials 
to the electron beam, and inves- 
tigation will undoubtedly suggest 
others. A conveyor belt has been 
used to transport polyethylene bot- 
tles through the beam. Plastic tape 
and strip are found to “cure” most 
efficiently when rolled or unrolled 
from a reel located within the beam. 

Irradiation of plastics materials to 
improve properties generally re- 
quires much higher dosages than 
those used in other applications, 
such as food sterilization. Treat- 
ments for plastics in the range of 
10,000,000 to 20,000,000 rep (see 
glossary, p. 88) are not uncommon, 
although lower and higher doses can 
be used in specific cases to produce 
desired changes. 

Costs for the large doses used in 
chemical treatment and modification 
of plastics have been found to be in 
the range of a few cents per pound. 

Past experience in electron beam 
irradiation is by no means limited 
to treatment of solid plastics mate- 
rials. Oils and paraffins sufficiently 
irradiated will become rubbery sol- 
ids. Irradiation will turn monomers 
into solids. Electrons will take part 
in other chemical reactions in the 
vapor or gaseous phase, producing 
new chemical compounds. 

In some cases where irradiation 
dosages are so high that a process 
does not seem economically feasible, 
there is the possibility of combining 
irradiation treatment with conven- 
tional chemical reactions to produce 
a desired end product. The electrons 
then would serve as a catalyst. 

The varied requirements of indi- 
vidual electron-beam-generator in- 
stallations make it impossible to 
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SAVES MONEY SAVES TIME 


Coloring your plastics with UNICOLOR is as simple as placing 
material in your present equipment. 


UNICOLOR, the revolutionary resin color concentrates eliminate 
production delays, increases equipment capacity, reduces in- 
ventory losses and costs. 


Works perfectly in your present equipment, absolutely no 
changes necessary in material or equipment. It will not fly 
and contaminate other machines, will not clog screens. 


You can get UNICOLOR to meet your most exacting color 
requirements ... brilliant, bright, metallic or soft pastel 
shades. Available in granulated or pellet form. 


Write today for information on how you can Cut Color 
Costs, how to handle special color problems, and 
how UNICOLOR simplifies your color problems. 


CUSTOM COMPOUNDERS OF THERMOPLASTIC MATERIALS 


VL ASDEG 13903 | 


PLASTICS 





pinpoint the financial investment in- 
volved, but this information can 
readily be determined by consulta- 
tion with representatives of the 
General Electric’s 
X-ray Dept. offers a comprehensive 


manufacturers. 


rental plan based on a fixed monthly 
charge, relieving the user of con- 
cern over installation, maintenance, 
parts, Insurance, taxes, etc 

Capacitron Irradiation—The Ca- 
pacitron, produced by Electronized 
Chemicals Corp., New York, is a 
machine that produces’ electron 
bursts of exceedingly short duration 
but very high intensity. This is ac- 
complished by charging a number 
of capacitors in parallel, by means 
of a rectifier unit, and allowing the 
capacitors to discharge in series 
across gaps that spark over at pre- 
determined voltages. Both capacitors 
and discharge tubes can be im- 
mersed in oil tanks, and conveyor 
belts can use underground or other 
shielding. Where a short time (mi- 
croseconds) jolt of electrons might 
be required, this machine should 
prove useful 

Van de Graaff Accelerators—For 
the production of electrons, as well 


as other types of beams, the Van de 
Graaff accelerator made by High 
Voltage Engineering Corp., Cam- 
bridge, Mass., is a well-known ma- 
chine. 

An electric charge is sprayed on 
a high speed belt and conveyed to a 
large high-voltage terminal which is 
insulated from the accelerator shell 
by a gas under high pressure. Elec- 
trons or other charged particles are 
produced and accelerated by the 
high voltage gradient down an evac- 
uated tube, to bombard whatever is 
beneath the beam outlet. Prices run 
from $30,000 for a 1-m.e.v. accelera- 
tor to $110,000 for a 3-m.e.v. unit, 
plus, in each case, auxiliary equip- 
ment. Figure 6 shows such a unit. 

High Voltage Engineering Corp. 
maintains a complete electron irrad- 
iation facility as a rental service, 
built 
Graaff unit. 

Linear Accelerators—A relatively 
new development in electron accel- 


around a 2-m.e.v. Van de 


erators is the linear or indirect type, 
which carries the electrons on waves 
of radar frequency energy, kicking 
them along by local electric fields in 
a wave guide. It is expected that the 


high-voltage problem will thus be 
overcome and that linear accelera- 
tors with energies of up to 600-m.e.v 
may be possible. High Voltage En- 
gineering Corp. is currently build- 
ing a machine of this type. 

A projected design by Applied 
Corp., Walnut Creek, 
Calif., is expected to give a 6-m.e.v. 
output for 
with a repetition rate of 360 per sec- 


Radiation 
10 microsecond pulses 


ond. 
eee 

All these machines for irradiation 
must be studied by management as 
well as technical and engineering 
departments in plastics concerns, 
from the standpoints of original cost, 
accessories costs (shielding, convey- 
ing, etc.), kw.-hr. efficiency, rate of 
output, and maintenance costs. 

It is claimed that for the purposes 
of cross-linking polymer molecules, 
the machines are much more effi- 
cient than isotope sources. A Van de 
Graaff accelerator, for example, will 
irradiate polyethylene tape with 
better than 90°) efficiency, while no 
efficiency figures for isotope sources 
for this purpose have been reported 
higher than 30 percent.—ENp 
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AT ITS BEST! 





New .. . Entirely 
Automatic Model ‘‘H’’ 


ASSSS 





Manufactured under U.S. Pat. $2,632,088, and built to 
conform to JIC standards. 


® At-A-Glance Supervision with Remote Control Feature 
Eases the load of supervision. Large distant-view millivoltmeter Pyrometer 
Scales and Pilot Lights permit instant check on mold operating conditions. 
Cabinet (a) designed for location with other panel mounted Press Controls 
® Push Button Start —Completely Automatic Operation 
One push button starts operation. After fast heat-up, large Wattage Auxili 
ary Heaters cut out for close control. Automatically adds or drains heat to 
maintain mold temperatures within /.° F. in range to 250° F. 





THERMOLATOR Model H_ in 
cludes Control Cabinet (a); and 
Operating Unit (b) for perma- 


nent installation. 


® Unequalled Mold Temperature Control Performance 
Assured by High Velocity-High Capacity 
circulation, with exclusive patented con- 
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trol features. 
MFG. F. W. Jennison, 54 Merrick Ave., 


a 
(The rae) 2 Merrick, N. Y. IN CANADA: Rich- 


ardson Agencies, Ltd., 454 King St., 
Specialists in Industrial Heat Transfer by Liquids West, Toronto 1, Ontario. FOR 
31 E. GEORGIA ST. + INDIANAPOLIS 4, IND. 


FOR INFORMATION 
WRITE TO... 


EUROPE: Merac, 50 Church St., New 
York 7, N. Y. 
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...1deal polyester 


for casting and potting operations 


This telephone terminal block 
is cast, or potted, by Western 
Electric from polyester resins. 
This is an ideal application for 
Glidden GLippoL. It is another 
example of the versatility and 
reliability of the four series of 
Glidden-developed GLIDPOLs. 


In this application, the low exo- 
thermic temperature possible 
with GLIDPOL permits Western 


Write for the data 
booklet which describes 
all the Glidden GLIDPOLs 
for laminating, casting, 
molding and coating. 
Ask for Bulletin M-521. 


Electric to cure the blocks with 
little chance of checks and cracks 
which endanger moisture-proof- 
ness of the part in service. 


Other advantages of Glidden 
GLIDPOL include uniformity from 
batch to batch, excellent corro- 
sion resistance, better wetting in 
laminated parts, a broad range of 
catalysts and uniform dispersion 
of pigment in colored GLipPoL. 


GLIDPOL 4 } 


POLYESTER RESINS 


PRop ucts 


THE GLIDDEN COMPANY « INDUSTRIAL FINISHES DIVISION ¢ 11005 MADISON AVENUE, CLEVELAND 2, OHIO 
San Francisco + Los Angeles + Chicago (Nubian Division—1855 N. Leclaire Ave.) » Minneapolis + St. Louis + New Orleans + Cleveland + Atlanta » Reading. Canada: Toronto and Montreal 
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Dries as it loads 


"Cimboailion, D & W HOPPER DRYER with 
Automatic JET HOPPER LOADER 


per level. 





THORESON-McCosh 


18208 W. McNICHOLS 


Feeds material from floor 
bin to machine hopper, 
using heated air from 
hopper-dryer- Auto- 
matically controls hop- 


@ Efficient drying—vuses forced hot air drying 

@ No shop air used— prevents contamination 

= Compact, trouble-free and easy-to-clean. 

= Economical, used by leading molders, extruders 


@ Closed Floor Bin ® No Clogging 


Units llable also for i # not requiring dry- 
ing—no compressed air ‘needed. Write for details 


Inc. 


KENWOOD 11-8877 





DETROIT 19, MICHIGAN 





SILICONE BASE 
LAMINATES 


UREA & MELAMINE 
BASE LAMINATES 


PHENOLIC BASE 
LAMINATES 


POLYESTER BASE 
LAMINATES 


RIGID PLASTICS 
FERROUS METALS 
LIGHT METALS 


SULPHIDE-FORMING 
METALS 


GLASS 

CERAMICS 
COMPRESSED WOOD 
HARD RUBBER 





for plastics 
and metal 


YOU'LL FIND THE 
ANSWERS TO 
THESE IMPORTANT 
QUESTIONS 


Which adhesive for 
which plastic?. 
which laminate? .. 
what metal? High tem- 
perature cure? ... low 
temperature cure? . 
room temperature 
cure?...or non-cur- 
ing? Shear strength? 
Peel strength? Tough- 
ness? Heat-resistance? 
Six pages of detailed 
tables and charts offer 
a valuable key to the 
solution of YOUR bond- 
ing problems! 


if you are now working 
with any of the plastics 
or metals listed on the 
left —or if you plan 
to use them in the near 
future — you owe it to 
yourself to send for our 
free 15-page Report on 
BONDMASTER Series 
“M” Structural Adhe- 
sives .. . today! 


RUBBER & ASBESTOS CORP. 
243 BELLEVILLE AVE. 
BLOOMFIELD, NEW JERSEY 














Isotopes 
(From pp. 89-90) 


ited, and not wide enough to meet 
all requirements. However, a second 
method of isotope production exists, 
by which isotopes can be produced 
in almost unlimited varieties. 

This method consists of exposing 
a quantity of stable material (a pure 
element, a penny, a piece of steel, 
etc.) to neutron bombardment in an 
Actually, two tech- 
niques are possible to thus radioac- 


atomic reactor. 
tivate stable elements: neutron ab- 
sorption and transmutation. 
Neutron Absorption—In this re- 
action stable atoms absorb a neu- 
tron, increasing their mass by one, 
and begin to radiate. Radiation con- 
tinues until the atoms return to a 
stable state. The practical drawback 
of this process is that both the stable 
isotope and its radioisotope are 
atoms of the same element, making 
chemical separation impossible. 
Transmutation—A far superior re- 
action involves the transmutation of 
elements. In this method, a stable 
atom, subjected to neutron bom- 
bardment, not only captures a neu- 
tron, but at the same time has one 


of its knocked out. This 


transmutes some of the stable atoms 


protons 


into radioactive isotopes of the ele- 
atomic 
weight. With isotopes of two differ- 
ent elements present, one stable and 


ment with the next lower 


one radioactive, a chemical separa- 
tion process results ina quantity of 
pure radioisotopes. 

Radiocarbon, for example, can be 
produced through the neutron ab- 
sorption process in which C' (nor- 
mal stable carbon) is changed to 
C'*; however, C'* cannot be chemi- 
cally separated from C! 

In a transmutation reaction, on the 
other hand, with normal nitrogen 
(N'*) as the target element, the 
situation changes. Upon bombard- 
ment, the nitrogen atoms, absorbing 
one neutron and losing one proton, 
become transmuted to carbon-14, 
which can be separated chemically 
nitrogen to isolate 


from normal 


pure, high-activity, isotopes. 


Where to Get Isotopes 
Reactors at Oak Ridge, 
haven, 


Brook- 
and Idaho are available for 
making samples of materials radio- 
active. 
the patent law 


Because of uncertainties in 


situation, these 
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UNION CITY 


TUNGSTEN 
eo} 1 BS 


for 
VACUUM 
METALLIZING 


Youll prefer them 


for these 6 reasons 


@ fast flashing 

@ high evaporation capacity 

@ uniform metal-vapor 
distribution 

@ longer useful coil life 

@ stranded or single wire 
construction 

@ minimum coil breakage 


Vacuum metallizing 
costs you less with 
reliable Union City 
Tungsten Coils. Union 
City helps work out 
the ideal coil design 
for your metalliz- 
ing requirements and 
forms the coils with 
peas-in-a-pod —accur- 
acy. Or we supply cut 
lengths or wire on 
reels so you can pre- 
pare your own coils. 





You can depend on Sample coils 
and quotations 
on request. Just 
let us know 
what you need. 


Union City deliveries, 
engineering assistance 
and coil performance. 


UNION CITY 
FILAMENT CORP. 


540-39th St., Union City, N. J. « Phone UN 6-3800 
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samples are generally sent to the 
radiation facilities unidentified, ac- 
companied by a guarantee that they 
will not harm the reactor. 

All requests for 
must have clearance from the 
U. S. Atomic Energy Commission. 
For the procurement of tagged 


radioisotopes 


chemicals, the Commission’s catalog 
of isotopes should be consulted to 
determine if a desired chemical is 
obtainable directly from Oak Ridge. 
If the AEC does not distribute the 
desired compound, companies listed 
in Table II should be queried. 


Uses for Isotopes 

With relative availability of large 
quantities and varieties of radioiso- 
topes today, new ways of using them 
are being discovered at an increasing 
rate and a pattern of activity is be- 
ginning to emerge. Some of the areas 
in which isotopes have been tested 
and applied with varying degrees of 
success are as follows: 

Irradiation of Monomer—A fair 
but by no means conclusive amount 
of work has been done on the initia- 
tion of polymerization by monomer 
cobalt-60 for 
gamma initiation and strontium-90 


irradiation, using 

for beta initiation. Naturally occur- 

ring radioisotopes radium, radon 
also have been used for this. 

Evidence to date indicates that 
radiation-initiated polymerization 
permits low-temperature polymeri- 
zation, polymerization in the solid 
state, and polymerization without 
danger of contamination from cata- 
lyst fragments. There is also evi- 
dence that radiation-initiated poly- 
mers will have physical characteris- 
tics differing from those obtained by 
conventional methods. Improved 
emulsion techniques, using radiation 
catalysis, have also been reported. 
However, the mechanisms underly- 
ing these reactions have not yet been 
fully clarified. 

Polymer Irradiation—It has been 
shown that polymers as a rule react 
in one of two ways to irradiation: 
they cross-link or they degrade. 
Polymers that have been reported to 
cross-link include polystyrene, poly- 
esters, polyacrylic esters, nylon, 
polyvinyl chloride, polyethylene, and 
others. Plastics that have been found 
to degrade under the influence of 
irradiation include polymethyl 
methacrylate, Teflon, Kel-F, cellu- 
losics, polyisobutylene, and others. 

Cross-linking changes a thermo- 





Need a 
~ Flexible 
plastic 
in 
your product? 
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If you do, the fastest 
surest 


and 
means of developing 
your application js through 
FLEXIBLE service. 
| At FLEXIBLE, 
ifications are 
carefully as a 
scription. Let 


your spec- 
followed as 
doctor’s pre- 

FLEXIBLI 
compound a sample 


, for you 
and provide you 


| with engi- 
neering assistance. 
Whether your job calls for 
Custom - compounding 
conversion, see 
first. Write or call 


specifications, 
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FLEXIBLI 
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Flexible Products Co. 


p.O. Box 306 ° Marietta, Go- 
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Increase Production 


of sheets — film — coatings 
and laminated work! 


iece sta $ 
ever fabricated. Fir 
to mirror-pol 


making. 





Endless Stainless 
Steel Belt speeds 
up and improves 
cooling, setting 
andconditioning. 
a 
One piece—polished 
or unpolished 


Widths to 60 inches 
—length unlimited 
—no center seam. 


gate the many cost-cut 

nd production advan 
tages of endless belt-proces- 

of plastics, film, foam 
rubber, latex, resins, leather, 
ompounds coatings and la 
ninated work. 

Metalsmiths 18-8 Stainless 
Steel Endless Belts furnish a 
dense, corrosion-free, highly 
polished surface that imparts 

1 automatic contact-gloss. All 
welds finished to same thick 
ness and polish as the belt. 


Camber and width are ac- 
rately controlled 





METALSMITHS, Div. of 
Orange Roller Bearing Co Inc 
558 White St., Orange, N. J 
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STAINLESS STEEL 


ENDLESS CONVEYOR BELTS 











IMPROVED 


WATLOW 


NARROW BAND HEATERS 


Give Better Heat for Plastic Molding 
BETTER FLEXIBILITY. Individual heaters can be con- 


veniently replaced or shifted in position for best 


heat distribution. Single burnouts affect only small 


heat areas, with only fractional heat loss. 


EASIER INSTALLA- 
TION. Two-piece 
bands save time. Go 
in place quickly, 
without disturbing 
other heaters. 


Install Watlow 


Since 1922 — Designers and Manu- 
facturers of Electric Heating Units 


1364 FERGUSON AVE. 


$T. LOUIS 14, MO 


BETTER CLAMPING. New non-expand- 
ing metal clamp goes completely around 
heater, giving tighter fit and resulting 
in faster heat transfer, lower internal 
operating temperature, longer life be- 
cause there are no air gaps or hot 
spots to cause burnouts. 


For the Best in Heat... 





plastic into a thermoset with a dis- 
integration temperature  consider- 
ably above the melting point of the 
thermoplastic. However, while heat 
stability is improved, evidence has 
been found in some cases that indi- 
cates impairment of other properties 
such as tensile strength, elongation, 
etc. 

The most commonly used isotope 
source for polymer irradiation by 
gamma rays is cobalt-60. This source 
is available at Brookhaven, Oak 
Ridge, Argonne, Michigan, Yale, 
Stanford, Columbia, M.I.T., General 
Electric, and the Naval Research 
Lab. 

Isotopes separated from fission 
products, such as Cs!*", are also 
starting to come into use for this 
application and irradiation of poly- 
mer is being done on a fairly large 
scale with electron generators. 

Facilities for irradiating material 
with gamma rays from an isotope 
source represent installations of ma- 
jor proportions. They require well- 
trained operating personnel and 
must be equipped with safeguards 
for the complete protection of the 
people working in them. They are 
not the type of set-up a small op- 
erator can lightly contemplate in- 
corporating in his plant. 

Instrumentation—One of the most 
successful uses of isotopes is in the 
development of instruments for non- 
destructive testing. 

Cobalt-60 is used as a radiography 
source for the non-destructive in- 
spection of material for flaws. Be- 
fore it became available, X-rays and 
radium sources were used for this 
purpose; but their cost, especially 
to the occasional user, has been pro- 
hibitive. 

Strontium-9$0 (half-life 25 years) 
is used extensively as a radiation 
source in beta gages, discussed in 
detail in the article starting on 
p. 104. 


Tracing and Research 

The use of radioisotopes as tracer 
elements, first developed in biology 
and medicine, is being increasingly 
investigated by the plastics industry. 
Research ingenuity in this field has 
yielded spectacular results. 

For example, isotopes were used 
as tracers in studies of automobile 
tire tread wear (B. F. Goodrich) 
and the technique may be easily ex- 
tendable to plastics wear studies as 
well. In the tire study, Geiger coun- 
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ter measurements were performed 
on tracks made by tires molded of 
materials having radioisotope com- 
ponents. The resultant reading gave 
an indication of wear. The advan- 
tage of applying isotopes in these 
tests was that significant results 
could be obtained in a period much 
shorter than that required by con- 
ventional methods. 

Another wear study, made with 
the use of isotopes, involved mold 
erosion (G-E). In this case, a sprue 
bushing was made radioactive and 
Geiger counter readings were taken 
of moldings of material that had 
passed through the irradiated sprue 
bushing. (See “What Causes Mold 
Erosion?” Mopern Puastics, 32, 131, 
Sept. 1954.) 

Hydrogen-3 (tritium) has been 
used to measure water vapor pene- 
tration into attached protective coat- 
ings (Batelle Memorial Inst.). 

Studies in molecular migration, of 
special interest to the plastics and 
rubber fields, have been made by 
tracer techniques (The Goodyear 
Tire and Rubber Co.), using C4 
and S*, 

Isotopes have also been used in 
tracer studies of permanency of 
plasticizers and plasticizer distribu- 
tion in vinyl formulations. 


Tagged Compounds 

A list of suppliers of isotope la- 
beled chemicals appears in Table II, 
p. 90. A detailed listing of the labeled 
compounds offered by these various 
suppliers, for both organic and in- 
organic chemicals, has been pub- 
lished in Isotopics, Vol. I, No. 4, 
which is available from the Super- 
intendent of Documents, Govern- 
ment Printing Office, Washington 
25, D. C., at a cost of 25 cents. A list 
of isotopes of special interest to the 
plastics industry appears in “Cata- 
log and Price List, Isotopes,” Oak 
Ridge National Laboratory, Oak 
Ridge, Tenn. ($1.00). 


Prospects 

Plastics have always been known 
as the wonder chemicals. Now that 
they have joined hands with nuclear 
energy, vast vistas for future de- 
velopment have opened up. While 
there are definite limitations to the 
application of that energy in the 
plastics field, there is promise of 
new and better molding materials, 
improved processing methods, and 
better end products.—ENp 
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The hob (1) a replica 
in hard tool steel of 
the finished piece, is 
pressed into steel 
blanks to produce 
hobbed cavities (2) 
which are then ma- 
chined (3) for inser- 
tion into a die shoe 


or mold frame. 





CUT TOOL COSTS WITH 


NEWARK DIE HOBBED CAVITIES 


Die hobbing is often the key to lower tool costs. This process 





produces steel cavities with a minimum of machining, filing 
and polishing operations . . . and adds the insurance of maxi- 


mum uniformity in multiple cavity molds or dies. 

What's more, as the steel alternately flows and condenses 
under the hobbing pressure, the mold takes a closer surface 
grain structure that more faithfully reproduces detail in the 
finished product. 


Write for your free copy of ‘How and When to Hob.” 
Or let us discuss directly how Newark’s complete die 
hobbing facilities and experience with all sizes and types 


of cavities may benefit you. No obligation, of course. 





GERING:; MOLDING POWDERS: ‘ cRreateR proDucTION 


GUSTOM COMPOUNDING 


* all plastics 


if your facilities ore W.. are completely staffed with Laboratory, 
crowded, or your THERMO- Technical _ and _Engineering personnel; and 
PLASTIC products require special x equipped with BANBURY MIXERS — MILLS — 
‘ ay EXTRUDERS — GRINDERS — PELLETIZERS — 
processing techniques, it will pay eer arvere ce erme _ . 
you to talk to GERING before BLENDERS — BAGGERS and MATERIALS 
investing in production machinery HANDLING EQUIPMENT to produce under 
; your label large quantities of molding and 
extrusion compounds in any formulation of all 
thermoplastics, including POLYETHYLENE, 
VINYLS, NYLON, ACRYLIC, CELLULOSE 
q ACETATE, BUTYRATE, ETHYL CELLULOSE, 
BEHIND POLYSTYRENE and its COPOLYMERS, 
the 


PRODUCT , and behind our plant, equipment, production 


and personnel are 31 years of learning HOW. 


oy E he 4 ve <— Products « Juc. 


KENILWORTH, N. J. 








the "PANTO" 


2 and 3 DIMENSIONAL 
ENGRAVERS 


“can take it’ 


They are high precision small 
Model UE-3 machines that do the work of 
machines costing much more. 


They are available in several models from small bench 
models for fine engraving on small plastic parts to floor 
models for engraving large panels, signs. 2 and 3 dimen- 
sional PANTO Engravers are precision made for work on 
plastic, metals and steel, including steel stamps, dies and 
molds 


e For PLASTICS Kingman offers a complete design, 


e For METALS (all non-ferrous metals) engineering and molding service that assures you 

F SUBMt, tall foweus motels, indedia top quality results. And it’s all experience... 
: anon ° ° experience that has been product-proved time and 
Injection Molding time again. Kingman’s skills and facilities 


jor folder listing the PREIS 
Engraving Machines and 


Design Service guarantee the success of your sample or 
Fabrication 


production runs. Write today for quotations. 

: meenebneete There’s no obligation 
ERADE-MARA a Mold Making _— 
Extrusion “A Complete Custom Molding Service” 


H. P. PREIS ENGRAVING MACHINE Co. EB ingman C0., INC. 


653 U. S. Route 22 Hillside, N. J. 
96 Exchange St., Leominster, Mass. 
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Radioisotope Lab 


(From pp. 91-93) 


where the phosphor and the sample 
are mixed in solution, is available. 
Hard beta radiation can almost al- 
ways be most conveniently detected 
with a thin window Geiger counter. 
This is such an efficient technique 
that it is usually best to count the 
beta radiation from a sample even 
if it also emits gamma radiation. If 
the sample is very active, a propor- 
scintillation 


tional counter or a 


counter with a beta sensitive cry- 
stal such as Stilbene has to be used. 
Of these 


counter is generally the simpler in- 


two, the — scintillation 
strument. 

Gamma radiation cannot be meas- 
effi- 
ciency by means of a normal Geiger 
Special 
Geiger counters are available which 


ured with any considerable 


or proportional counter. 
have an efficiency of up to 5% de- 
pending on the energy of the gam- 
ma rays, while scintillation counters 
iodide (thallium- 
activated) crystals have about 10 
times that much efficiency. For both 


with sodium 


types of detectors, counters are 
available which will accept liquid or 
bulky samples inside a central well. 

Each detector should be provided 
with background shield which also 
serves aS a means of_ inserting 
samples in a reproducible manner. 
For the sake of reproducibility and 
sample 


intercomparison, standard 


holders and reference sources are 
also required. 
As previously mentioned, these 
detectors are connected to a count- 
ing instrument. Such an instrument 
must have certain basic features and 
can have a considerable number of 
options. It supply the high 
voltage required for the detector, it 


must have a circuit for receiving the 


must 


pulses from the detector, and it must 
have a means of presenting the data 
obtained detector. If the 
detector is a proportional counter 
without 
built-in pre-amplifier, the counting 
instrument 


from the 


or a scintillation counter 


must also contain an 
amplifier, or an intermediate ampli- 
fier must be used. 

In the simplest case the counting 
instrument, if it is a scaler, has an 
electronic scaling factor, usually at 
least a factor of 100, followed by an 
electromagnetic register with provi- 
sions for an external timer to be 
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started and stopped simultaneously 
the count. 
plex case the scaler has a scaling 
factor of at least 1000 with provi- 
sions for preset count on the scales 
and on the register, a built-in timer 
with preset provisions, push button 
controls, built-in or plug-in ampli- 
fier, built-in or plug-in ratemeter, 
built-in or plug-in pulse height 
discriminator, provisions for operat- 
ing automatic equipment, etc. Be- 
tween these limits the most gener- 
ally useful laboratory instrument 
has a scaling factor of at least 1000 
with a total count capacity of at 
least 10,000 and with preset count 
provisions, a built-in interval timer, 
and provisions for operating auto- 
matic equipment. 


with In the most com- 


A ratemeter, though never quite 
as precise as a scaler at low count- 
ing rates, is frequently sufficiently 
accurate for many experiments and 
has the advantage that the 
information can be read di- 
rectly from the meter or from an 
attached graphic recorder. For lab- 
oratory assay work it should have 
four to six scales with the highest 
range being at least 25,000 counts 
it should have a 
device of integrating time constants. 

The above information on count- 


count 
rate 


per minute, and 


ing equipment is summarized in 
Tables II and III. However, while 
the Tables indicate a desirable com- 
bination of instruments for a partic- 
ular type of measurement, a new 
laboratory would in most cases buy 
several different detectors. 


Over-All Cost 

From the foregoing discussion and 
the Tables it can be seen that the 
cost of equipment and instruments 
needed for a well-rounded basic ra- 
dioisotope laboratory is likely to be 
in the range of $1000 to $5000. The 
cost of the isotopes can run from a 
few hundred dollars to a few thou- 
sand dollars per year, depending on 
the form in which the material is 
purchased. Beyond these expenses 
there remains only the cost of train- 
ing personnel. A _ standard 
month basic course is given by the 
Oak Ridge Institute of Nuclear 
Studies for a fee of $25, 
and specialized individual training 
courses of one and two week dura- 
tion are available at the Boston, 
Mass., and Richmond, Calif. labora- 
tories of Tracerlab, Inc., for about 
$500.—Enpb 
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new ideas, 
new technology, 
new products 
for YOUR 


Business 


AND TRADE EXPOSITION 
LOS ANGELES, CALIFORNIA 
@ See the very latest 
design, techniques, equipment, 
technology, materials, processes, 
products, packaging, machinery; 
everything pertaining to 
plastics from raw materials 
to finished products; 
from all corners of the 
world ... assembled for the first time 


in Western United States! 


@ Write for tickets 
and/or information 
on your company 


letterhead. 




















Polymerization 
(From pp. 94-97) 


ene to polyethylene per day. If a 
polymerization process is operated 
300 days per year, the output will be 
3 lb. /year. Taking the cost of the 
radiation source at $0.10 per curie, 
as assumed above, it is seen that a 
one-dollar radiation source can pro- 
duce 3 lb. of polyethylene per year. 
At the end of the year we would 
have something less than 10 curies 
of radiation, the drop depending 
upon the half-life of the particular 
source used. During the year we 
would have a capital investment of 
$1.00 tied up so that it could not be 
earning interest elsewhere. If re- 
placement and interest charges are 
30% of investment, radiation cost 
alone is 10¢/lb. of polyethylene. 

In the 
the process may be carried out at 


radiation polymerization 


room temperature and 70 atm. pres- 
sure, while the conventional process 
requires much higher temperatures 
and high pressures as_ previously 
mentioned. The mechanical equip- 
ment cost for the radiation process is 
simpler and lighter and, therefore, 
cheaper than for the conventional 
process. If the saving in equipment 
is enough to pay for the radiation 
source and its housing, there may 
well be an economical application 
process. Of 
being 
made that the products from the two 


of radiation in this 
course, the assumption is 
processes are comparable. If the 
products are different in molecular 
weight, cross-linking, and resultant 
physical properties, the comparison 
must be made with other comparable 
polymers. 


Conclusions 

The formation of high polymers by 
polymerization of some alkenes in 
the presence of gamma irradiation 
offers promise of plastics with pro- 
perties which may be more satisfac- 
tory than those made by _ usual 
procedures and in some cases, at 
least, at favorable costs. 
the irradiation of high polymers may 
materially change the properties in 
undesirable ways also, and often the 
products are less satisfactory after 
treatment. Extensive studies need to 
be made before the effects on any 
one polymer may be known and the 
best conditions for irradiation as- 
certained.—ENpb 
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PLASTISOLS 


rain boots 


The healthy, growing market for 
products molded of vinyl plastisols 
thrives on _ perfect electroformed 
molds made by Plastiplate Co. Start- 
ing from your models or designs, we 
construct your waxes, masters and 
dies, then deliver as many complete 
molds as you need all uniform. 

Plastiplate molds, regardless of 
how small or how large they are, ac- 
curately reproduce the most intricate 
designs and detail. What’s more, 
your Plastiplate molds can be deliv- 
ered complete with all necessary jigs 
and fixtures, ready for immediate use. 


Send us your inquiry. 


Plastiplate also specializes in electroplating 
small plastic pieces such as buttons, beads and 
novelties—any color—any finish. Ask for details. 


lastiplare 


CO. INC 


AVE., SOUTH RIVER, N. J 
ne: SOuth River 6-2770 
Phone: ORchard 4-5621 
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How to Cut Costs 75%... 
with Tinnerman SPEED GRIPS°! 


Assembly and material costs cut from 12 cents to less 
than 3 cents—a saving of 75% on just one fastening appli- 
cation! That’s the Tinnerman SPEED Nut Savings Story 
for the Automatic Radio Manufacturing Company, Boston, 
on its Custom-Bur_t Auto RaApio LINE. 


SPEED Grip Nut Retainers replaced hard-to-fabricate tapped holes and weld- 
type nuts as the mounting fasteners on each set. SPEED GRIPS are quickly and 
easily snapped into square punched holes. No special tools or skills needed! Flat 
Type SPEED Nuts also provide a vibration-proof attachment of speaker to baffle. 
And here’s a “temper-saver” for the man who installs the radio in his car. 
SPEED Grips have “mechanical hands” that hold the nut in bolt-receiving 
position for blind location attachments. What’s more, they “float” to com- 
pensate for any misalignment in mounting holes. 


There are more than 8,000 shapes and sizes of SPEED Nut brand fasteners to 

help you save assembly time, material costs and handling. Write today for your 

“SPEED Nut Savings Stories” booklet of typical Tinnerman savings to industry. 
TINNERMAN PRODUCTS, INC. © BOX 6688, DEPT. 12, CLEVELAND I, OHIO 


Canada: Dominion Fasteners, Ltd., Hamilton, Ontario. Great Britain Simmonds Aero- 
cessories, Ltd., Treforest, Wales. France: Aerocessoires Simmonds, S. A., 7 rue Henri 
Barbusse, Levallois (Seine). Germany: Hans Sic kinger GmbH **‘MECANO”", Lemgo-i-Lippe. 


FASTEST THING (N FASTENING S® 
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Sreep Grips are applied by hand 
on this automobile floor pan 


Front seat grab handle of car is 
ready to receive bolts in final 
assembly. 


Sreep Grips furnish a firm 
sturdy attachment for television 
chassis mounting 
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/ A thumb-print is a reprint 


/ 


in its simplest form... 
You can get 
MODERN PLASTICS reprints 
at very nominal costs. 
For rates on 100 or more 


\ copies, write, wire, or 


phone today. 


} 
f 


ressed lately? 


Sometimes a sale is made on 
the first call. More 


however, an impression is 


otten, 


made (and a promise gained). 


But every good salesman 
capitalizes on that first im- 
pression by following up with 
a sales-clinching second or 


third call. 


Have you impressed anyone 
lately? Perhaps you have with 
an ad or article in MODERN 
PLasTics about your com- 
pany, product, or unique man- 
ufacturing techniques. More 
than 25,000 readers saw it and 
were impressed. Now you can 
pinpoint your story to reach 
once again your customers, 
your prospects, your em- 
ployees or stockholders. You 
can do it effectively with re- 


prints, 


And for low-cost, high-pow- 
ered impressions . . . nothing 
beats a MODERN PLASTICS re- 


print. 





Formable Sheet 


(From page 103) 


tively little insulation, when com- 
pared to direct accelerators which 
have a single potential drop to ac- 


count for the entire voltage 


Properties and Applications 

The properties of irradiated poly- 
ethylene depend primarily upon the 
electron dose level. The specific ap- 
plication for the item to be treated 
dictates the dosage. Typical property 
Agilene-HT, a_ high- 
molecular-weight polyethylene hav- 


values for 


ing an optimum electron dose, pro- 
duced by American Agile Corp., are 
presented in Table I, p. 103. 

Perhaps the most marked prop- 
erty improvement is increased heat 
resistance. Irradiated polyethylene 
does not melt at any temperature if 
the dose level is sufficient, but it 
changes from a plastic material to an 
elastic material as it passes through 
the ordinary crystalline melting 
range of 230 to 240° F. Above this 
range, the inherent strength of the 
material is not sufficient for most 
applications except those involving 
short-period exposures. 

When injection molded articles are 
to be treated with electron bombard- 
ment, an important factor to con- 
sider is the molding cycle used in 
manufacturing these items. If arti- 
cles are injection molded on stand- 
ard, fully-automatic equipment, they 
are generally under residual stress 
due to shock cooling of the molten 
polymer. Irradiation will definitely 
not free or eliminate these molding 
strains. Consequently, even though 
the molded and irradiated item will 
not melt at its normal melting tem- 
perature, it is elastic enough to de- 
form in an attempt to release this 
inherent stress. It is imperative that 
only stress-free molded articles be 
utilized for any application in which 
form stability is desired above the 
normal melting point. 

Nevertheless, even strained injec- 
tion molded items can be recom- 
mended for use at temperatures as 
high as 220° F. 
This, of course, represents a definite 
non-irradiated 

boiling- 
irradiated 


after irradiation. 


improvement 
polyethylene and 


over 
allows 
water sterilization of 
polyethylene items at frequent in- 
tervals or over long periods of time. 
Laboratory and hospital ware fall 
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into this category. If sterilization of 
polyethylene articles is desired at 
higher temperatures, for example at 
10 p.s.i. steam pressure, the items 
must be strain-free as produced. 

Tubing and pipe of irradiated 
polyethylene possess excellent cor- 
rosion resistance, are practically un- 
breakable, and have complete free- 
dom from stress cracking. The creep 
properties of pipe and tubing are 
improved considerably by irradia- 
tion, even with relatively light doses. 
Thin-walled irradiated tubing can 
be used as a liner in conjunction with 
steel pipe, and a complete pipe line 
can be periodically steam cleaned 
without harmful effects to the plastic. 

Many processes require corrosion- 
resistant gaskets for use at tempo- 
rary high temperatures or for con- 
tinuous temperatures up to 220° F. 
Irradiated polyethylene solves this 
problem nicely. 


Electrical Properties 

The excellent electrical properties 
of conventional polyethylene have 
been a strong factor in promoting its 
use as an electrical insulator. These 
properties are retained in irradiated 
polyethylene and appear to be some- 
what better than those of non-ir- 
radiated polyethylene at high tem- 
peratures. Data of this type are very 
difficult to compare since information 
on the dielectric properties of molten 
polyethylene is not readily obtain- 
able. 

Although electrical insulators of 
irradiated polyethylene can be used 
periodically at temperatures as high 
as 350° F., continuous operation at 
temperatures above 220° F. is not 
presently recommended due to the 
oxidation of the polymer material. A 
concentrated effort is now being di- 
rected towards the establishment of 
suitable anti-oxidants for this par- 
ticular application. 

Wire coatings of irradiated poly- 
ethylene will prove desirable due to 
their complete freedom from stress 
cracking. Stress cracking has been 
a serious problem with previous 
lower-molecular-weight polyethyl- 
ene wire coatings. An_ irradiated 
polyethylene wire coating will with- 
stand temporary temperatures to 
400° F. without deterioration. This 
ability to briefly withstand high tem- 
peratures without deformation or 
oxidation will solve the problems en- 
countered in production soldering of 
conventional polyethylene-coated 
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more and more molders, 
extruders, and users of ovens, 
kilns, and furnaces are buying 


PYROMETRIC 
CONTROLLERS 


eto improve uniform quality 
eto reduce production costs 


Model JP PROPORTIONING CONTROLLER 


New Accuracy for Most Uses 


This modestly priced instrument automatically adjusts 

the ratio of power “on” and “off’’ over a time-cycle 

to maintain desired temperature. After heating to the 
“proportioning band” (1% of scale range) it “anticipates” 
temperature change of load, correcting for lag in 

both heating and cooling. 











Model JS STEPLESS CONTROLLER 


Exclusive Design gives closer Control 
than otherwise possible 


This unique instrument employs no relay, ends 
dependence on any form of “on-off’’. It modulates 
input through infinite stages according to demand, 
maintaining a desired temperature precisely. It also 
indicates true temperature at all times, offers dual 
pilot-lights and other features. 








RELIABLE - ECONOMICAL - CONVENIENT 


Complete line of pyrometric controlling and 
indicating instruments—including On-Off, High 
Limit, Program, and Multi-Switch Position Indicator 
—plus Thermocouples and Accessories. 
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re. With present coatings, the sol- 
lering heat in many cases is enough 
to melt the polyethylene in the vicin- 


ity ol the joint 


Welding Procedure 

Process equipment liners can be 
conveniently fabricated in conven- 
tional polyethylene by hot-gas weld- 


ing. The finished fabrication is 


subsequently irradiated before in- 


stallation. Tests have indicated that 


irradiation induces no loss in weld 
trength The 


excellent weld- 


strength values of polyethylene in 


the range of 85 to 95°) are retained 

It is important that all operations 
involving complete or partial fusion 
of the material be carried out before 
irradiation, since irradiated poly- 


This 


means that irradiated polyethylene 


ethylene is no longer fusible 


can no longer be extruded, molded, 
or welded. A particular advantage 
of the material in tank-lining instal- 
lations is its increased resistance to 
stress cracking (5) in certain en- 
vironments 
Exhaustive tests on sheet stock 
and on welds have indicated that ir- 


radiated polyethylene is completely 


resistant to embrittlement. In addi- 
tion, the temperature resistance of 
the liner is increased to a_ point 
where it can be used continuously 


with boiling solutions 


Formable Sheet 


An outstanding application for ir- 
radiated sheet is the production of 
When 


polyethylene sheet is heated above 


formed § articles. irradiated 


a temperature of 240° F., it becomes 
elastic. This elasticity is experienced 
over a wide temperature range. Un- 
der these conditions, irradiated poly- 
ethylene behaves very much like 
crepe rubber does at room tempera- 
ture. Consequently, in vacuum form- 
ing, very deep draws are possible 
little 
control. Thick sections can be drawn 


with relatively temperature 
quite easily. The wall thickness in 


sheet-formed items is remarkably 
uniform. The surfaces of these sheet- 
formed items are very smooth in ap- 
pearance. In contrast, conventional 
polyethylene presents many difficul- 
ties in sheet forming due to its nar- 
row melting range. Smooth surfaced 
items are difficult to obtain and wall 
thicknesses are almost beyond con- 


trol when us.ng non-irradiated sheet 
The future for 
ethylene is promising. The cost of 


irradiated poly- 


irradiated polyethylene is certain to 
decrease considerably within a short 
time, making the material available 
for a much wider range of applica- 
tions. 

Fortunately, polyethylene has 
been found to be one of the pres- 
ently available materials most bene- 
ficially affected by high-energy ir- 
radiation. It is interesting, however, 
to speculate that future polymers 
will be tailor-made for subsequent 
irradiation in such a manner that 
even greater benefits will be real- 
ized. 
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G/C 
COATING 
FABRICS 


specifically 
engineered to meet 
fabricating needs 


Also manufacturers of : 
TIRE FABRICS 


HOSE AND BELT DUCKS 
CHAFERS * LAUNDRY TEXTILES 
YARNS ¢ THREADS * CORDAGE 
DIVERSIFIED INDUSTRIAL FABRICS 
SHEETINGS 
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PLASTIC 
GRINDERS 


Making hard jobs easy is a regular thing for M & M 
Plastic Grinders. They quickly cut virgin or scrap material 
ranging from chunks to film into a usable product for 
further processing. Send us your plastic reducing problem. 
We also manufacture plastic pelleting machines. 


MITTS & MERRILL 


1016 South Water © SAGINAW, MICHIGAN 82 
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NEW PLANT 


FOR HIGH PRESSURE ACETYLENE DERIVATIVES 





the following products are among those which will be available in commercial quantities 


PROPARGYL 
ALCOHOL 


HC==CCH,0H 


PROPARGYL 
HALIDES 


HC —CCH,X 


2-BUTYNE-1, 4- 
DIOL 


HOCH,C —CCH.0H 


1,4-BUTANE- 
DIOL 


HOCH,CH.CH,CH.0H | 


BUTYRO- 
LACTONE 


H2C—CH2 
Hee C=O 
\ 


Three centers of reactivity. Chemical 
intermediate for pharmaceuticals, 
agricultural chemicals, etc. Corro- 
sion inhibitor and stabilizer for 
halogenated compounds. 


Three centers of reactivity. Chemi- 
cal intermediate for terpenes and 
pharmaceuticals, etc. Agricultural 
uses as soil fumigant, etc. 


Reacts as a glycol and di-substituted 
acetylene. Chemical intermediate 
for solvents, plasticizers, plastics, 
etc. Corrosion inhibitor and stabi- 
lizer for halogenated compounds. 


Reacts as dihydric alcohol. Chemical 
intermediate for polyesters, poly- 
urethanes, polyamides and cyclic 
compounds. For plasticizers, resins, 
fibers, etc. Solvent and humectant. 


Powerful organic solvent for poly- 
acrylonitrile, cellulose acetate, poly- 
styrene, etc. Selective solvent for 
acetylene in natural gas. Chemical 
intermediate for aliphatic and cyclic 
compounds. 
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2-PYRROLIDONE 
Hso—CHs 
HC C=0 


N-METHYL-2- 
PYRROLIDONE 


H:e—CHs 
H2C. C=0 
N 


N-VINYL-2- 
PYRROLIDONE 


Hs —CH, 
HC C=O 
N 


CH=CH> 


POLYVINYL- 
PYRROLIDONE 


| Polymerizes to high molecular weight, 
| linear, nylon-type, polyamide conden- 


sation product. Gives 7-aminobutyric 
acid and derivatives, also N-acyl 
lactams. 


Powerful organic solvent for acryloni- 
trile polymers and copolymers, cellu- 
lose triacetate, etc. Selective solvent 
for acetylene in natural gas. Spinning 
agent for polyvinyl chloride solution. 


Will copolymerize with almost all 


| vinyl monomers. Permits modification 


of many properties in existing homo- 
polymers. Gives control of hydro- 
phobic and hydrophilic properties of 
products. 


Binder, stabilizer, detoxifier, protec- 
tive colloid, thickener, film former. 


| Physiologically compatible. Wide sol- 
| ubility range. For use in pharmaceu- 


ticals, cosmetics, foods, detergents, 


| dye stripping, synthetic fiber additive, 


size component, lithography, agricul- 
tural chemicals, etc. 
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The manufacture of molded 
plastics and devices for mili- 
tary -and industrial require- 
ments are our specialties . . . 
hundreds of different parts 





ey eer are in present production. 
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your every plastic molding re- 
quirement ot MAXIMUM SEND your specifications NOW! We invite 
efficiency and economy toughest problems .. . NO OBLIGATION 
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“Gentlemen 
Please send me... 


It isn’t necessary to write an individual letter for every 
booklet or brochure you want on a plastics subject. 


By using the Manufacturers’ Literature Page in this 
magazine, you can join the many readers who regularly 
ask for and receive the publications distributed by sup- 
pliers to the plastics field. 


The Manufacturers’ Literature Page is easy to locate 
in this issue, and easy to use. It’s printed on heavy 
colored paper. All you do is circle the items you want, 
fill in the free reply card and mail. Before long you will 
receive the literature you have asked for. 


Take advantage of this free service without further 
delay. Turn to the Manufacturers’ Literature Page now! 


A Service of MODERN PLASTICS 


A BRESKIN PUBLICATION 
575 Madison Avenue, New York 22, N. Y. 
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Radiation at Work 


(From page 111) 


nuclear energy and chemicals have 
been conducted on a limited scale. 
However, the company’s research in 
this field has not been carried to the 
production stage, except for the 
wide use of beta ray gages. These 
instruments are used for controlling 
and measuring the amount of mate- 
rial used in plastic coating processes 
at several of General’s plants. 

The Goodyear Tire & Rubber Co. 
—Using cobalt-60, this company has 
done a great deal of work on elas- 
tomers and this work has been re- 
ported in their literature. Using sul- 
fur-35, research work on various 
rubber vulcanization processes is 
proceeding. The company also re- 
ports use of the tracer method of 
determining sulfur solubility and 
diffusivity in rubber. 

Kaiser Aluminum & Chemical 
Corp.—This company’s principal in- 
terest is in the application of the 
electrical insulating materials that 
are produced by improved processes 
and techniques, and applications 
that take advantage of the charac- 
teristics that permit improvement in 
present designs or the possibility of 
development of new designs. 

Koppers Co., Inc.—Through its 
Research Dept. and Chemical Div., 
this company has been doing some 
work with nuclear materials and 
atomic processes in the development 
of plastics. 

Moldings of straight polystyrene 
and high-impact polystyrene were 
submitted to bombardment in a two 
million volt Van de Graaff gener- 
ator. The test showed no alteration 
of tensile strength, impact strength, 
hardness, solvent resistance, or anti- 
static characteristics. In all cases the 
specimens were subjected to bom- 
bardment in energy levels ranging 
from 3 to 100 megareps. 

Discoloration was noticeable. Pre- 
sumably this discoloration is tem- 
porary, but the time required to 
permit it to disappear is believed to 
be on the order of a month or 
longer. 

Koppers intends to conduct re- 
search with polyethylene using nu- 
clear processes, but this program 
has not yet gotten underway. 

The Resistoflex Corp.—This com- 
pany has followed with great inter- 
est the recent developments in the 


Modern Plastics 





rue arco MARK Lv 


FOR RADIATION PROCESSING 
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Electron Beam Energy to 20 MEI 
ARCO MARK 20 a Electron Beam Power 60 Kilowatts (maximum) 
Electron Beam Energy......... 2 to 10 MEI 
LARCO MARK | Electron Beam Power 1 Kilowatts (maximum) 


8; “APPLIED RADIATION CORPORATION 
ARCO 


1210 SPRINGBROOK ROAD e YELLOWSTONE 4-7348 *« WALNUT CREEK, CALIFORNIA 


50% UTILIZATION EFFICIENCY 




















Pounds Per Hour Processed ((! 
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will produce FINE QUALITY 
ROLL LEAF MARKING 


ie MARKING OF THE FINEST QUALITY IN GOLD, 
SILVER AND ALL POPULAR COLORS 


* EQUIPMENT AVAILABLE TO MARK ANY ITEM 
FROM FLAT UP TO 24 INCHES HIGH 


oe AIR-OPERATION AND ADJUSTABLE ELECTRIC 
DWELL TIMER PRODUCE UNIFORM IMPRES- 
SIONS. NO NEED FOR SKILLED OPERATOR 


ie SEMI AND FULLY AUTOMATIC FEEDS HAVE 
BEEN DESIGNED TO GIVE PRODUCTION OF UP 
TO 3600 ITEMS PER HOUR 





KENSOL #35T POWER PRESS 


WRITE 
FOR BROCHURE ILLUSTRATING ALL KENSOL MODELS 


OLSENMARK CORPORATION 


124 White Street New York 13, N. Y. 


QUALITY MARKING 


EQUIPMENT FOR OVER 30 
YEARS 











PLASTIC MOLDS 


FROM THE SMALLEST TO THE LARGEST 





Eagle Tool is completely 
equipped with machining 
and handling facilities for 
the best in mold design 
and construction, from the 
smallest, most compli- 
cated molds to the largest 
injection molds. 


COMPLETE FACILITIES IN 
DESIGN AND CONSTRUCTICN 
OF INJECTION COMPRESSION, 

TRANSFER, PLUNGER AND 

LOW PRESSURE MATCHED 
MOLD APPLICATIONS. 








TUBE CAPS... 


AUTOMATIC, 
EAGLE .%n.'s 
MACHINE CO. 
EVANS TERMINAL ROAD, HILLSIDE, N. J. 
Telephones: Elizabeth 4-1515 - 16 


TYPICAL OF SMALL 
INTRICATE MOLDS 
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and 
especially _ its the 
cross-linking of polymer molecules. 
It has been utilizing the facilities of 
High Voltage Engineering Corp. to 
carry out research work on the ef- 


use of high-energy radiation, 


application to 


fects of such radiation upon poly- 
vinyl alcohol. One immediate ob- 
jective is to determine whether it 
is possible by the proper dosage to 
obtain a cross-linking effect such as 
obtained with polyethylene without 
excessive decomposition. 

Results of these studies have been 
very interesting but are still incon- 
clusive and the work is being con- 
tinued. To date, Resistoflex has not 
found that irradiation of polyvinyl 
alcohol results in sufficient improve- 
ment in properties to warrant its 
use in production processing. 

Resistoflex is quite interested in 
this new However, it has 
not as yet been able to utilize it com- 


process. 


mercially. 

Standard Oil Development Co. 
Standard Oil Development Co., cen- 
tral research and engineering affili- 
ate of Standard Oil Co. (New Jer- 
sey), extensively studies and uses 
polymerization reactions, starting 
with 
and carrying through to actual proc- 
development. Dependent on 
these reactions are such petroleum- 
rubber-poly- 


exploratory experimentation 


ess 


derived products as 
mers, plastics of many types, syn- 
thetic surface coating materials, lu- 
bricating oil additives, and gasoline 
components. The influence of gam- 
ma rays from cobalt-60 on the re- 
actions which produce these and 
other products will be among the 
things explored in the radiation lab- 
oratory now being built at the Esso 
Research Center. 

United States Rubber Co.—The 
effect of atomic radiation on plastics 
is currently being studied by a 
search group from the general lab- 


re- 


oratories. The tests are being made 
at the laboratory in Passaic, N. J., as 
well as with outside radiation equip- 
ment. The materials being tested in- 
clude plastics made by the com- 
pany’s Naugatuck Chemical Div. 
Also under test are other plastics, 
the 
and 


polyethylene. So far 
been fundamental, 
results in several cases 


such as 
tests have 
while the 
have been interesting, it is too early 
for definite conclusions. Whether or 
not the irradiation has a beneficial 
effect depends on the chemical 
make-up of the material—Enp 
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X-Ray Tested for Quality Control 


Quality control for every fabricated 
and semi-finished component as- 
sures you of material which is homo- 
geneous, non-degraded, and free 
from voids. 





For Spraying Polyethylene. 


Agile Spray Unit complete with 15 
feet each air, powder feeder and 
acetylene hose for connection to 
your air compressor and acetylene 
tank. Hopper holds 10 pounds 
AGILENE spray powder. 


Largest sheets available! They range 
in size from |!” to 1” in thickness 
and the overall size is 48” x 72”. 
Agilene sheets are molded from 
virgin Polyethylene resin, natural or 
black pigmented, and are free from 
air inclusions. 


AGILENE 
SHEET 


Largest sizes available! Standard 
diameter ranges from '»” to 5” and 
standard lengths from 12 to 60 in- 
ches. Molded from virgin Poly- 
ethylene resin, natural or black pig- 
mented., 

Largest sizes available! Standard 
dimensions range from 12” x 12” x 1” 
to 12” x 12” x 4” molded from virgin 
Polyethylene resin, natural or black 
pigmented. Larger sizes also avail- 
able. 


MOLDINGS Largest sizes available! Up to 1,000 
pounds. 


AGILENE 
ROD 


AGILENE 
BLOCK 





nd Genera! Offices 


m Rd 


Maple Heights, O 
O Box 168 « 


DEPT C-2 


Bedford. ¢ 


March + 1955 








Super Insulators 
(From page 119) 


zone-heated injection cylinder sus- 
pended from a movable platen sys- 
tem actuated by an air cylinder to 
provide positive locking contact with 
the mold. The plasticizing cylinde: 
had a *%s-in. bore and was about 6 
in. long. It contained enough plas- 
ticized material for two complete 
shots. An accumulator was also at- 
tached to the press permitting the 
rapid injection rate. The mirror-like 
surface of the mold was kept clean 
by swabbing it lightly with an al- 
cohol-saturated cotton swab and by 
blowing with dry nitrogen. 

Molding temperatures closely par- 
alleled the values suggested by the 
material supplier. 

An 85° C. at least 48 
hr. prior to assembly was necessary 
to relieve strains within the molded 
lead to 


anneal fo1 


insulator. Induced strains 
surface crazing with subsequent loss 
of the high property. 
Only 


tained. These were stored in the an- 


insulation 
perfect insulators were re- 
nealing oven until assembly. 

As pointed out above, the prime 
the 
of dust and foreign material from 
the 


feasible 


consideration was prevention 


contacting super insulator. It 


was not during this de- 


project to construct a 


air-conditioned 


velopment 
special dust-free, 
room in which to house the molding 
machine and work areas. Instead, a 
dust-tight enclosure of plywood, 
painted on the inside with a smooth, 
white, easily cleaned vinyl coating 
and fitted with transparent plastic 
constructed around 
the 


windows was 
the main 
molding machine. Over-size rubbe1 
gloves secured to hand holes in the 
side of the cabinet enabled the op- 
erator to perform all 
necessary to mold an insulator and 
assemble a complete unit without the 


operating areas of 


operations 


parts becoming contaminated. Figure 
3 is an over-all view of the equip- 
ment and housing. A blower and 
filter outside chamber 
provided a complete change of clean 
air within the work area every two 
minutes. A slight positive pressure 
on the air within the enclosure pre- 
vented dust from seeping or being 
drawn inside. The cabinet was con- 
structed in two sections. A partition 
containing an air lock separated the 
molding from the assembly 


system the 


area 
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_~ Agile Thermoplastic 
/~ Welding Kit 


The latest addition to the complete 

F line of Agile products for thermo- 
plastic welding contains basic tools 
necessary for proper fabrications. 
It includes two up-to-date books 
‘Welding of Plastics” and ‘Plastics 
Welding Manual”. Furnished in a 
durable metal tool box with fitted 
partitions for the electrically oper- 
ated Agile Hot Gas Welding ie 
with fittings, flowmeter, and tubing, 
contour marker for cylindrical com- 
ponents, porosity spark tester, 
plastics scribers, cutting knife, and 
other parts. 


For Hot Gas Thermo-Plastic 


Welding (electrically operated 110 
volt gun) complete with 15 feet 
each inert gas or air hose, rubber 
covered flexible electric cord. Ask 
for Bulletin “Hot Gas Welding.” 


Largest sizes available! Thicknesses 
range from \¥%," to 1” and the overall 
AGILIDE SHEET size is 48” x 96”. These sheets may 
be cut to size. 
Largest sizes available Diameters 
from '4” to 1”. Standard lengths are 
AGILIDE ROD 10' 0”. May be cut to any length 
desired. 
Largest sizes available! Dimensions 
AGILIDE BLOCK from 12” x 12” x 1” to 12” x 12” x 4”. 
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area. A small laboratory oven in the 
assembly area was used to anneal 
and store the molded insulators 
prior to assembly. The assembly area 
also contained a dry nitrogen sup- 
ply for blowing off the mold and 
inserts, etc., plus the necessary tools 
and components for assembly of the 
finished product. 

Although the air supplied to the 
dust-tight box was not dehumidified, 
it remained at a fairly constant rela- 
tive humidity of 30 to 40 percent. 
Dust seemed to be more of a re- 
sistance-destroying factor than at- 


mospheric moisture 


Procedure 


The conducting probes were 
washed in alcoho] and dried prior to 
assembly in the mold. Components 
were handled with tweezers or rub- 
ber gloves during all operations to 
prevent contact with the moisture 
and natural oils of the skin which 
would destroy the critical insulating 
properties of the device. 

The mold was put together in the 
assembly area and passed to the 
molding section where the polysty- 


rene was injected. It was then re- 


turned to the assembly portion of the 
box and the insulator removed, care- 
fully freed of the sprue and runner, 
and stored in the annealing oven. A 
complete cycle required about five 
minutes. 

As further insurance against dust 
small 


during final assembly, a 


amount of powdered — graphite, 


blended in a low vapor pressure 
vacuum sealing grease, was applied 
to the lower part of the central 
probe. The conducting grease served 
as a trap for any stray dust particles 
which, in spite of the elaborate pre- 
cautions, might have adhered to the 
case interior or one of the chamber 
components. 


Insulator Testing 

The quality of the insulators and 
chambers as a whole was checked by 
charging the finished ionization 
chamber and noting the electrical 
leakage for two weeks. A leakage on 
the average of 2.42 milliroentgens 
per 24 hr. was obtained on the de- 
velopment samples. This value cor- 
responds to an electrical leakage re- 
sistance for the super insulator of 
about 0.9 10'° ohms. A leakage 


corresponding to a_ resistance of 
1.44 * 10°° ohms was also registered 
for one of the ionization chambers 
tested. 

Certain equip- 
ment and technique were necessary 


modifications of 


when this device was set up on a 
production basis. An air-conditioned 
room replaced the dust-free enclo- 
sure for the molding and assembly 
mold 


operations; a  multi-cavity 


similar to the development mold 
and cored for heating and cooling 
purposes shortened the molding 
cycle. The basic concepts of extreme 
cleanliness and a super finish on the 
insulator combined with the tech- 
niques for molding and handling this 


component remained unchanged. 


Conclusions 

In summary, insulators for pocket 
ionization chambers can be molded 
on a production basis from polysty- 
rene that possess electrical leakage 
resistances in the order of 10'* to 
10°° ohms. Care must be taken to 
maintain adequate dust and moisture 
protection, proper molding tech- 
niques, and controlled annealing for 
relatively long periods.—ENp 
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TRIGGER- 
RELEASE! 


Instant easy action enables 
operator to release clamp 
with one hand! 


TRIGGER-RELEASE— Finger pres 


sure on Trigger instantly throws 


Model 484 

jaws wide open, ready for next 
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GREATER CLAMPING PRESSURES 
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exerted. Normal operating pres- 
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easily obtained 

RUGGED CONSTRUCTION—60% 


heavier heat-treated forged 
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(folasl Lolal alt Mm alolgel tal te Moll iallalet 3 
locked with spun rivet 





Get all details! 
Write for 
DE-STA-CO 
Bulletin 482-4-6! 


> DETROIT STAMPING COMPANY 


World's FIRST Line of TOGGLE CLAMPS 
Midland Avenue °¢ Detroit 3, Michigan 
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FILAMENTS 


for effective, low cost 


VACUUM 
METALIZING 


We shall be glad, at your request, to duplicate 
any coil to your most rigid specifications and 
quote prices. Our facilities are geared to insure 
high production, prompt delivery and fair 
prices—try us! 


MICRO-Wire STRANDING COMPANY 


131 Park Place Passaic 2, N. }. 





SOME OF ITS 
MANY USES IN 


Plastics | * 
Laboratories 7 om ee, 


xhe ‘ 
standard sine 


Testing single-cavity molds 

Molding color samples. 

Production of samples. , 

Plastics instruction , ' * 
and demonstration. 

Metallographic mounting. re 

Metal insert mold tests. Be 

Vulcanizing. 

Drawing. 

Forming. 

Embossing. 

Bonding plywood. 

Testing tensile properties. 

Testing compressive properties. 

Testing shear strength. 





AVY 
Om ihe od 


hy + pressing Pup oF Fibre Shorts ond Boards 
es... erase 


Send for your copy of this new 


some of tne Many General AP 


compete with Recent, 
General Research 





mane 

Pere. 

Metaiogy aC Mauctine 
Briquetting, Cade Forme 
Compression Tests 
Sore Tests 
Drawing and Former 
Embossing and Forcnt 


; for Quich Accurate —Small Seale Tests 
fet - 


~ Send for Complete New Catalog 


Flow tests. ‘ 2.8 +h: 
Crushi ' handy-size manual containing up- Send catalog, describing Carver Laboratory Press 
Breaking tests. to-date information on the Carver and Standard Assemeries. 
Determining heat cycles. Laboratory Press and its many uses. NAME 
FIRM 
ADDRESS 


SSS 


March * 1955 


FRED S. CARVER INC. 
HYDRAULIC EQUIPMENT 
3 CHATHAM ROAD, SUMMIT, N. J. 


221 





220 Modern Plastics 


HARCHEM | 
Alana 


THE BIRTH OF — 

















HARFLEX 300 


~~ LOLOL NLL ORL Lf fff 


os 











_A true Polymeric... ew, 
non-migratory plasticizer... 


with the lowest temperature \ | 
flexibility obtainable. y S 


Ideally adapted to applications where per- 
manence and low cold-flex are essential to 
your finished products. Send for sample. 
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Molds for Forming 


(From pp. 124-125) 


form, mixed with 5 gal. of distilled 
water. The other, or reducing solu- 
tion, consists of % pt. of formalde- 
hyde and dextrose, also mixed in 5 
gal. of distilled water. 

With the model mounted in a 
spray booth, both solutions are 
sprayed simultaneously onto its sur- 
face (Fig. 4) from a_ two-nozzle 
spray gun. The mixture of these two 
solutions in the air and on the mod- 
el’s surface causes a chemical re- 
duction of the silver nitrate solution, 
and produces a pure silver deposit. 

The next step consists of attaching 
the anodes to the model. For simple, 
shallow shapes, the anode need be 
simply a bar which is connected 
electrically to one or two contact 
points on the silver surface of the 
model. For more intricate shapes, 
and especially for deep, confined sec- 
tions, the anode system is an intri- 
cate network of bars and rods so 
that the electroforming process will 
build up the metal with uniform 
thickness 


With the anodes properly attached, 
the sensitized model (Fig. 5) is im- 
mersed in a standard nickel plating 
bath. After about 2 hr. in the bath 
and the application of a plating cur- 
rent of about 20 amp./sq. ft. of 
model surface, a skin of approxi- 
mately 0.001 in. of nickel plate will 
have been built up. 

The plated model is then removed 
from the nickel bath and thoroughly 
washed, after which it is placed in 
a copper plating bath where it re- 
mains for four to six days of con- 
tinuous plating using a current of 
from 30 to 35 amp./sq. foot. During 
this entire time the plating solution 
is agitated by compressed air. At 
the end of the 130- to 144-hr. plat- 
ing period, a shell of copper with a 
thickness of from 0.125 to 0.150 in. 
will have been built up on the 0.001- 
in. skin of nickel. 

The shell is now removed from the 
male model (Fig. 6). It is generally 
necessary to grind off excess metal 
around the edge of the model-mold 
unit so that the two sections can be 
separated. If a female mold is the 
desired goal, the cooling coils are 
now placed in position in the elec- 


troformed shell and the metal back- 
ing is cast as previously described. 

When a drape forming or male 
mold is required, another plating or 
electroforming operation is neces- 
sary. In preparation for this, the 
nickel surface of plated female shell 
is sprayed with a stripping or part- 
ing agent. Sodium dichromate is 
generally used for this purpose 
Such a parting agent does not de- 
stroy the conductivity of the nickel 
surface yet it assures that the female 
master and the male mold built up 
on it can be easily separated. After 
spraying with the parting agent, the 
plating operation is repeated until 
the male shell has been built up to 
the proper thickness. After the shell 
and master have been separated, the 
cooling coils dre positioned and the 
backing is cast. 

Such electroformed molds for use 
ideally 
adapted to long production runs. 


in vacuum forming are 
They have few limitations as to size 
and shape and produce formed parts 
with excellent surfaces. Fine detail 
can be held and production speed is 
not limited by thermal build-up in 
the molds themselves.—Enp 
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mold cavities, cores and punches are made so inexpensively 
on the Vacurator that the cost of the machine is quickly amor 
tized, enabling you to quote better prices to your customers 


The Vacurator is ideal for sample work too. It permits inex 
pensive market testing without large scale tooling. If your pro 
duction calls for 3-dimensional contour tooling, investigate the 
Vacurator process and see how efficiently, simply and _ in 
expensively the job can be done. For more details, write re 
questing the FREE “Vacurator Process Manual.” Address: Guy 
P. Harvey & Son Corp., Leominster, Mass 
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Thermolite 31 is One of the toughest customers you'll ever 
meet when it comes to warding off the effects of heat in rigid vinyls. 
Put him to work protecting your formulations and he will take care 
of such things as heat resulting from internal 
friction during calendering, extruding or laminating 
with speed and dispatch. That means your whole 
operation will be simplified and more readily 

controlled—production will be 

speeded—and, it will be easier to turn out a top 

a quality product consistently. You'll find T-31 
; A~+ a likeable guy in other ways, too. He’s compatible 
with the vinyl matrix—he promotes good relations between your prod- 
uct and the heat sealing press and printing press—he doesn’t becloud 
the issue but facilitates production of clear, trans- 
parent stocks. Because he’s so energetic, T-31’s 


services cost less than you'd aes 


expect. Let us introduce you to him. Write 





today and tell us when you would like to meet him. 


METAL & THERMIT CORPORATION 
Chemical Division 


100 East 42nd Street, New York 17, NW. Y. 
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Caplastometer 
(From pp. 129-134) 


cross-linking or branching. Poly- 
mer C degraded as shown by the 
decrease in flow viscosity. It is im- 
portant to note that in all these ex- 
periments the sample was kept in 
the viscometer for 10 min. before 
measurements were made. Ten min- 
utes is considered the minimum time 
before temperature equilibrium is 
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Fig. 7—Flow viscosity as a function 
of time for three polymers 


attained. Therefore, 10 min. must be 
added to the time indicated on the 
curve to obtain the total time in the 
viscometer. 
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line, these all-electric Spirod 
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rately zoned operating tempera- 
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extrusion processes. This outstand- 
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with the inclusion of a proportion- 
ing controlled system of high 
velocity evaporative cooling com- 
bined with tubular resistance 
heating — just one of the many 
features that assure economical, 
dependable production. 
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30 INCH CUBE SIZE Built-in gas-fired air 
heater. Pressure burners 
assure proper burning characteristics with change in oven 
pressure. Electronic safety pilot for positive flame protection. 
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Mechanical 
(From pp. 139-144) 


the ability of a material to support 
sustained loading in them. 
Stress-corrosion-rupture tests pro- 
vide a significant measure of the 
time, temperature, and 


upon a stressed ma- 


effects of 
environment 
terial and can be used to evaluate it 
for structural applications. 

Because the water environment 
reduces the design stresses of struc- 
tural effects 
should be considered in any installa- 


plastic laminates, its 
tions where long-time exposure to 
water is anticipated. If some envi- 
ronment other than water is present, 
its effects upon the stressed material 
should be determined. 

Rupture stress-time curves for 
these materials did not 
tendency to “level off” at test periods 


show a 


up to 1000 hours. Extrapolation of 
these data to longer periods of time 
may be made, but is hazardous. 
This method of analysis and test- 
ing is now being used to evaluate 
laminates based upon polyester, 
phenolic, epoxy, and silicone resins. 
It has proved equally versatile in 
studying molding materials that have 
brittle stress-rupture characteristics. 
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Plastics in Automobiles 
MPORTANCE of the automotive 
industry as a market for plastics 

materials continues to grow each 
year and is expected to reach a new 
high in 1955, provided that the goal 
of 5,700,000 cars is reached by the 
end of the year. (See accompanying 
Table I). 

As listed in Table I, the figure de- 
noting the amount of vinyl chloride 
used by the automotive industry is 
based on solid resins. The total vinyl 
compound figure, including plasti- 
cizers and fillers, could run any- 
where from 20 to 25 million pounds. 

The largest amount of vinyl chlo- 
ride resin goes into vinyl-coated 
fabrics for upholstery, trim, and lin- 
ings. One pound of resin will cover 
a large area of fabric for such pur- 
poses. Very little unsupported film 
or sheeting is used. 

The average amount of vinyl used 
per car for such things as wire cov- 
ering, door stops, back windows, and 
welting is small, especially since the 
demand for fender welting dropped 
off. If more cars adopted vinyl] welt- 
ing for window channeling, the 
poundage would go up considerably. 

Rigid vinyl sheeting for such 
things as kick plates, front seat side 
shields, and other interior linings 
may eventually claim a part of the 
total poundage of vinyl going into 
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the automotive industry. These ap- 
plications were once wood but are 
now generally made of metal cov- 
ered with vinyl or cloth. The inner 
lining for the top of the car may also 
eventually switch to rigid vinyl from 
vinyl-coated broadcloth. Other plas- 
tics such as Royalite, Kralastic, and 
high-impact polystyrene are, or soon 
will be, under trial for this applica- 
tion. The heat build-up in car in- 
teriors is so high during hot summer 
days that thermoplastic sheet car 
ceilings must be carefully chosen in 
order to prevent heat distortion. 

The other plastics materials listed 
in the table are used for conven- 
tional applications previously dis- 
cussed in detail in the pages of Mop- 
ERN PLASTICS. 

Figures for phthalic anhydride and 
nitrocellulose are given because of 
their relationship to the plastics or 
synthetic industry. They make up a 
good portion of the 7 gal. of paint or 
surface coating for each car, includ- 
ing that used for chassis, cylinde: 
heads, and other mechanical parts 
About 4 gal. per car is body paint. 

General Motors and Packard use 
fast-drying nitrocellulose lacquers. 
Most of the other car manufacturers, 
with the exception of Lincoln, use 
alkyds. The baked enamels, which 
are roughly 85% alkyd and 15% 
melamine, or 80% alkyd and 20% 
urea, are estimated to average about 





Table |—Plastics Poundage for Automotive Use 





No. of passenger automobiles 


Methacrylate 

Butyral sheeting 

Cellulose acetate butyrate 
Phenolic molding material 
Vinyl chloride (solid resin) 
Nylon 


TOTAL 


Phthalic anhydride 
Nitrocellulose (solid) 


1954 1955 
5,500,000 5,700,000 

the Ib. 
5,500,000 7,400,000 
14,000,000 17,000,000 
5,000,000 5,200,000 
5,000,000 5,200,000 
15,000,000 17,000,000 
_ 2,600,000 3,800,000 
47,100,000 55,600,000 
16,500,000 17,000,000 
7,200,000 7,500,000 
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3 lb. of phthalic anhydride per car. 
The dry weight of nitrocellulose 
used in lacquers for each car is es- 
timated at 242 pounds. An unesti- 
mated amount of other materials, 
such as alkyds, melamine, urea, and 
rosin, make up the balance of the 
lacquer content. 


Cyanamid’s New Thermoplastic 
ARIEGATED resins of the styrene 


type are threatening to become the 
most populous member of the plas- 
There are already a 
dozen or more in the field and more 


tics family. 


to come. 

Latest to announce its entry into 
the field is American Cyanamid Co. 
which has announced that a plant 
is now under way in Wallingford, 
Conn., which will eventually pro- 
duce some 40 million lb. of thermo- 
plastic compounds to be 
processed from monomethyl styrene 
supplied by the company’s Fortier 
plant near New Orleans, La. The 
new plants are not expected to be- 
gin production until some time in 
1956. 

The company is reluctant to di- 
vulge further information at this 
time, but the trade has been buzzing 
about the American Cyanamid situ- 
ation ever since the company let it 


molding 


be known that experimentation was 
going on more than a year ago. 

It is for example, that 
methyl produced 
from toluene or even xylene instead 
of benzene which is used for stand- 


known, 
styrene can be 


ard styrene monomer. Toluene and 
xylene are less subject to the short- 
common to benzene during 
emergency periods, and furthermore, 
are considerably less costly. Methyl 
styrene is practically the same ma- 
terial as vinyl toluene which has 
been in production by The Dow 
Chemical Co. for more than a year. 
Hercules is also a possible entrant 
into the field since the company can 
produce methyl styrene as a co- 


ages 


product of its new phenol and ace- 
tone plant. 

Some chemists assert that molding 
material produced from methyl sty- 
rene is likely to be more brittle than 
traditional polystyrene, but other 
chemists assert that it can be modi- 
fied or copolymerized with other 
monomers, such as acrylonitrile, to 
obtain a good impact material that 
is tough and craze resistant. Fur- 
thermore, it is well known that res- 
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We have made the perforating of 
plastics one of our specialities. This 
specialty is supported by 70 years of 
perforating experience, during which 
time we have acquired an unlimited 
selection of patterns from which you 
may choose. Perforations range up- 
ward in hole sizes from 1/50” diame- 
ter, with practically any spacing of 
holes you may require. In addition to 
plastics, we can also perforate such 
materials as metal, paper, vulcanized 
fibre, hardboard, coated fabrics, etc. 


Submit your specifications for material 
and size, shape and spacing of Per- 
forations—or a description of your 
needs so we may recommend. 





We invite you to consult 
our engineering depart- 
ment for recommenda- 
tions. Send for our 
Booklet ‘‘Samples of 
H & K Perforated.” 
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ins produced from methyl or alpha 
methy | styrene have greater heat re- 
sistance than traditional polystyrene. 
Since Cyanamid is the largest pro- 
ducer of acrylonitrile, it is logical to 
assume that the company has its 
eyes set on either a modified or 
copolymerized styrene to add to the 
long list of those now available. 


Durez and Hooker 
TARTING out in 1921 with a few 
thousand dollars worth of assets, 

Durez Plastics & Chemicals, Inc., 
Tonawanda, N. Y., has grown into 
an organization that drew an ap- 
proximate $50 million purchase price 
when directors announced that it 
would be merged with Hooker Elec- 
trochemical Co., Niagara Falls, N.Y. 
Provided that stockholders approve, 
and there is no_ indication of 
objection, the issuance of 1,650,000 
shares of Hooker’s stock to Durez 
stockholders will bring total issued 
shares of Hooker common stock to 
over 5 million. One share of Hooker 
was issued for each share of Durez 
The 1,650,000 shares were estimated 
at an average of $30 each 

Durez’ gross net income at the end 
of 1953 was $7,340,000. No sales fig- 
ure was published. Hooker sales for 
1954 were $45 million, with a net in- 
come of $4 million. It is estimated 
that the merger will increase Hook- 
er’s sales by approximately 50 per- 
cent 

Durez management will remain as 
at present, but since both firms are 
located in close proximity, it is ex- 
pected that substantial savings will 
be made in general administration 
and operation. 

Durez now operates phenolic resin, 
formaldehyde, and phenol plants in 
North Tonawanda; a research lab- 
oratory at LeRoy, N. Y., 40 miles 
from Buffalo; and a wood flour plant 
in Spokane, Wash. A new 60 million- 
lb. phenolic plant in Kenton, Ohio, 
will start operations soon. In addi- 
tion, Durez owns a site between 
Pittsburgh and Buffalo which has 
not been developed. 

Hooker will celebrate its 50th an- 
niversary this year. The company 
manufactures over 100 chemicals at 
its three plants located in Niagara 
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Falls, N. Y.; Montague, Mich.; and 
Tacoma, Wash. The only plastic so 
far included in the firm’s line is 
Hetron, a heat-resistant polyester 
resin. The Montague plant is one of 
the nation’s comparatively new 
caustic soda-chlorine plants that has 
been built since the Korean war and 
is next door to Du Pont’s Neoprene 
plant for which it is a principal sup- 
plier of chlorine. During the past 
year, the company has also expanded 
its ammonia capacity at Tacoma; in- 
creased by four-fold its capacity 
for making C-56, the basic product 
for Hetron; and started operation of 
a plant for the Atomic Energy Com- 
mission at Model City, N. Y., about 


five miles from Niagara Falls. 


Filling Polyethylene Tubes 

N ORDER to facilitate the use of 

polyethylene tubes and “squeeze- 
to-use” bottles produced by Bradley 
Container Corp., Maynard, Mass., 
several contract packaging firms 
have developed equipment to fill and 
seal the units. 

Among those who now have 
equipment to fill the Bracon tubes 
made by Bradley are Chemical By- 
Products, Ltd., Toronto, Ont.; Tubed 
Chemicals Corp., Easthampton, Mass.; 
Paket, Inc., Chicago, Ill.; R. Hur- 
wich Co., Berkeley, Calif.; Old Em- 
pire Mfg. Chemists, Inc., Newark, 
N. J.; and Evans Chemetics, Water- 
loo, N. Y. 

Filling and sealing equipment to 
handle tubes, specifically designed 
by A & M Tool & Die Co., South- 
bridge, Mass., is now available. Five 
of the new fillers were shipped in 
one week by A & M. Bottle sealing 
equipment is manufactured by Horix 
Mfg. Co., Pittsburgh, Pa., and MRM 
Co., N. Y. This equipment will auto- 
matically fill and seal Bracon bottles 
with the seal achieved by heat weld- 
ing a round disk to the bottle walls. 

Bradley has also announced the 
appointment of various representa- 
tives in all parts of the country to 
handle regional sales of the con- 
tainers. 

The Bradley cylindrical bottle 
container seems to have already 
created a particularly big stir in the 
container industry. It has proved ap- 


plicable for such things as foot 
powder, flea powder, talcum powder, 
or most anything else in powder 
form. One squeeze per puff seems a 
much easier way to dispense powder 
than the method required by the 
traditional shaker-type container. 


New Entrant in Vinyl 


PERATION of a sizable new poly- 
viny!] chloride plant near Natchez, 
Miss., is contemplated by Simpson 
Coal & Chemical Co., 120 Wall St., 
New York, N. Y., by the end of 1956. 
The new facilities will be part of an 
enterprise contemplated to produce 
30,000 tons of acetylene and 60,000 
tons of ammonia per year. Both 
vinyl chloride monomer and poly- 
mer production are planned. 
Acetylene will be produced by the 
oxidation of natural gas. Co-prod- 
ucts will be nitrogen, ammonia, hy- 
drogen, carbon monoxide, and car- 
bon dioxide. Reportedly, acetylene 
produced by the oxidation method is 
less costly than that produced by the 
more common carbide method, par- 
tially because of the large variety of 
co-products that will be produced. 
The proposed operation is similar 
to that of the contemplated Gulf 
Chemicals Pensacola, 
Fla., which is also supposed to come 


plant near 
into production in 1956. Carbide and 
Carbon, as well as Monsanto, also 
operate acetylene plants at Texas 
City, Texas, which use the oxidation 
process. 

Simpson is a Div. of Standard Ore 
and Alloys Corp. which has Euro- 
pean roots going back 80 years or so. 
The president is Jacob Michael, for- 
merly of Germany and Holland. 
Standard has been a holding com- 
pany that once operated 15 or more 
enterprises in Europe, but most of 
them have reportedly been sold. 

Simpson now has a small organics 
operation near Newark, N. J.; two 
coal mines in West Virginia; and 
the new modern Bradbury mine in 
Sparta, Ill. Mid-west Utilities Coal 
Corp., Chicago, Ill., a subsidiary of 
Standard Ore and Alloys, operates 
the Bradbury mine. David W. Wollin 
is vice president in charge of opera- 
tions of Simpson. 

A spokesman for the organization 
indicated that the present disparity 
between an annual sales figure of 
around 400 million lb. and capacity 
of about 650 million lb. of vinyl 
chloride resin in this country would 
be no deterrent to the company’s 
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plans to build new vinyl facilities. 
Even a possible severe decline in the 
current price of resin would be no 
deterrent, he thought. The organiza- 
tion is apparently building its future 
on the possibility of low-cost acety- 
lene from which to produce vinyls 
(see Mopern Puastics, p. 104, Sep- 
tember 1953) and feel that consump- 
tion of vinyls will grow at a lot 
faster rate than it has in the last 
two or three years. 


Bamberger Sale 
URCHASE of A. Bamberger Corp. 


and its affiliate, American Molding 
Powder & Chemical Corp., 703 Bed- 
ford Ave., Brooklyn 6, N. Y., has 
been announced by Norman Eisen- 
stein, president of Ansbacher- 
Siegle Corp., Rosebank, N. Y., and 
Federal Color Laboratories, Cincin- 
nati, Ohio, manufacturers of colors 
for the plastics and other industries. 
Ansbacher-Siegle was once an 
affiliate of I. G. Farben and subse- 
quently of Heyden Chemical Corp., 
but has been an independent under 
the presidency of Mr. Eisenstein for 
several years 
Bamberger 
will continue under its present of- 
Gerald F. Bam- 


president; 


The management of 


ficials as follows: 
berger, executive vice 
Herbert H. Goldmark, vice president 
Matthew T. 
president and plant 


Metzger, 


and sales manager; 
Staszak, vice 
manager; and Arthur L. 
vice president and sales manager of 
the Vinyl Dept. 

A. Bamberger Corp. is one of the 
largest reprocessors of plastics ma- 
terials in the country and American 
Molding Powder & Chemical Corp. 
is the of Ampacet 
molding compounds 


manufacturer 
thermoplastic 


Flexible Coatings 
XCELLENT dielectric properties 
for a material that cures at room 

temperature and may be applied by 
brushing, spraying, or dipping is 
claimed for Micro Lite ML 88 by 
Radar Relay, Inc., 2260 Westwood 
Blvd., Los Angeles 64, Calif. 


Originally developed by North 
American Aviation, Inc. as a rain 
erosion-resistant material, ML 88 


would naturally have good resist- 
ance to abrasion. Tests have dis- 
closed the material to have a dielec- 
tric strength of 1000 v./mil, with 
isolated tests showing as high as 
2000 v./mil. High- and low-tempera- 
ture characteristics are reported to 
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be excellent, with no cracking or 
breaking under flexing at —65° F. A 
fully cured film may be _inter- 
mittently subjected to 400° F. with- 
out deformation. 

The coating has a wide range ol 
application, including waterproof- 
ing automobile ignition systems, pro- 
tecting wire harnesses and panels 
subject to abrasion, protecting bat- 
tery terminals, and 
resistors, transformer windings, and 
relay coils. The material’s ability to 
cure at room temperature makes it 
usable with components unable to 
withstand the high temperatures re- 
quired to cure other encapsulating 
compounds. 

Micro Lite ML 88 is available in 
14-, 144-, and 1-pt. and 1-qt. con- 
tainers, together with a small can 
of the necessary catalyst. Shelf life 
of the material is six months, and 
the material should be used within 
48 hr. after addition of the catalyst. 
Complete polymerization 
two weeks, but the coating will cure 
sufficiently for handling in four 
hours. 


encapsulating 


requires 


H.P.M. Merger 

HE respective boards of directors 

of The Hydraulic Press Mfg. Co., 
Mount Gilead, Ohio, and The Lodge 
& Shipley Co., Cincinnati, Ohio, have 
announced that the two companies 
have arrived at an 
whereby Lodge & Shipley would ac- 
quire The Hydraulic Press Mfg. Co. 
through a merger. 


agreement 


Bakelite’s New Rigid Vinyl 
SPECIALLY adaptable to the 
production of corrosion-resistant 

tanks, ducts, and similar structures, 
a new calendered rigid polyvinyl 
chloride sheet has been developed 
by Bakelite Co.,a Div. of Union Car- 
bide and Carbon Corp. The new ma- 
terial meets S.P.I. specifications for 
Type I rigid sheet for structural pur- 
poses. It is easily machined and fab- 
ricated from sheets as large as 41% 
by 10 feet. 

The sheet is suggested for such 
applications as self-supporting elec- 
troplating tanks, ducts and exhaust 
hoods for corrosive fumes, and lab- 
oratory ware, including beakers, 
bottles, and funnels for handling, 
storing, and transporting corrosive 
liquids and solids. 

Like Bakelite vinyl copolymer 
sheets, the new polyvinyl chloride 
sheet is self-extinguishing, and its 


higher heat distortion point of 160° 
F. fits in with requirements for ap- 
plications such as backlighted signs 
and fixtures, instrument dials, and 
parts of military and_ electronic 
equipment. 

Tests show that the material will 
withstand 750 to 1000 hr. exposure 
to Florida sunlight before blacken- 
ing, an advantage over similar ma- 
terials which have been modified to 
gain impact resistance at the sacri- 
fice of weather resistance. 

Bakelite is producing both natural 
unpigmented and opaque rigid poly- 
vinyl chloride sheet in thicknesses 
from 0.010 to 0.015 in. in continuous 
rolls up to 514% in. wide. Planished 
sheets measuring 20 by 50 in. are 
available up to 1%4 in. thick. Larger 
planished sheets may be obtained 
through custom laminators. 


Fir Plywood Jubilee 
Wes fir plywood manufac- 


turers are celebrating their 50th 
anniversary this year with a Golden 
Jubilee promotion aimed at increas- 
ing sales by 10 million ft. a week 
throughout the year. The statement 
came from the Douglas Fir Plywood 
Assn., Tacoma, Wash., representing 
Washington, Oregon, and Califor- 
nia’s 97 fir plywood mills which 
produce three quarters of the na- 
tion’s panels. 

Manufacturers will invest through 
their association at least $2.5 million 
in developing fir plywood markets 
this year. Per capita consumption 
has been boosted from under 10 sq. 
ft. to more than 23 sq. ft. 
World War II. 

For consumers, the industry will 
offer a book of 50 plans for all 
kinds of 


since 


do-it-yourself projects 
from a smart modern new wall desk 
to an entire carport and _ storage 
section. Lumber dealers will be pro- 
vided with tested point-of-purchase 
displays and will be given more 
promotion support from field repre- 
sentatives of the fir plywood indus- 
try than ever before. During the 
past two years, the force has been 
more than doubled and there is now 
a total of 27 field promotion repre- 
sentatives. 

The industry hopes it will push 
sales this year well past the 4 
billion-ft. mark. This means an in- 
crease of about 10 percent. Despite 
a 12-week strike in mid-summer, 
affecting 50° 
tion, 1954 


of industry produc- 


sales of fir plywood 
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reached 3.8 billion ft., 4% better 
than 1953, the previous record high. 

At the present time, the industry 
holds a backlog of over 500 million 
ft. in new orders. 

The fir plywood industry uses be- 
tween 30 and 40 million lb. of 
phenolic resin solids each year. 


Plastic Foam 


HREE new foam products—Fash- 

on-Foam, Fashon-Foam L5S., and 
Fashon-Foam P.V.—have been de- 
veloped by The General Tire & 
Rubber Co., Akron, Ohio. 

Fashion-Foam is a latex material 
used for mattresses. Fashon-Foam 
L.S., named after its isocyanate base 
material, is used in such applications 
as furniture, shoe soles, cushioning, 
and air filters. Fashon-Foam P.V. 
is being used for padding and cush- 
ioning in various fields. 


Plasticizer Blends 
NNOUNCEMENT of a new series 


of plasticizer blends, designed to 
reduce plasticizer costs without sac- 
rificing quality, has been made by 
Pittsburgh Coke & Chemical Co., 
2023 Grant Bldg., Pittsburgh 19, Pa. 
The new blends were developed by 
the company as a part of its over-all 
program to provide the industry 
with better plasticizers at lower cost. 

One of the new series of formu- 
lations developed is a blend of 
Pittsburgh PX-114 (decyl butyl 
phthalate) and Pittsburgh PX-118 
(iso-octyl decyl phthalate). Duncan 
MacLennan, sales manager of the 
Plasticizer Div., 


blend compares very favorably with 


states that this new 


D.O.P. in every important respect 
and can replace D.O.P. in a wide 
range of applications. 


Reinforced Plastics Caps for 
Lightning Arresters 

IGHTNING arrester caps 
from Glastic, a fibrous 
reinforced polyester resin, are now 
being used in place of glazed porce- 
lain caps by General Electric Co. in 
its standard pellet-type distribution 


made 
glass- 


arrester line. 
The new cap, manufactured by 
The Glastic Corp., 1823 E. 40th St., 


Cleveland 3, Ohio, is smaller, weighs 
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less, has far greater impact strength, 
and presents a more streamlined ap- 
pearance than its predecessor. 
Although 
have been used for numerous elec- 
trical insulating applications in the 
past, this is claimed to be the first 
time that such material has been 


polyester-glass parts 


utilized for parts in outdoor distri- 
bution-type lightning arresters of 
any kind. 

The cap is designed primarily to 
prevent accidental contact with the 
line conductor which constitutes the 
top of the arrester, and must have 
excellent weather-resistant charac- 


teristics. 


Polyethylene Laminator 


IRST machine in the West to lam- 

inate plastics to paper is now in 
operation at the N. Portland, Ore., 
plant of Western Waxed Paper Div., 
Crown Zellerbach Corp. The $135,- 
000 polyethylene extrusion equip- 
ment lays a thin film of plastic on 
any paper, from tissue to heavy 
cardboard, making it virtually im- 
pervious to water. 

Besides its use for food packag- 
ing, plastic-coated paper is proving 
useful to nurserymen for wrapping 
peat moss. It reduces evaporation 
during shipment and requires less 
wrapping material. 


Diamond’s New Chloride Resin 

ESIGNED specifically to meet 

steadily increased demands for 
a resin that can be processed at tem- 
peratures from 315 to 330° F., a new 
polyvinyl chloride resin has been 
developed by the Plastics Div., 
Diamond Alkali Co., 300 Union Com- 
merce Bldg., Cleveland 14, Ohio. 

Similar in characteristics to Dia- 
mond P.V.C.-50, first introduced by 
the company in 1953, the new resin 
has a lower specific viscosity than 
the former material, with a corre- 
spondingly lower molecular weight. 
It is not intended to replace P.V.C.- 
50, but to supplement it. 

The new _ polymer, Diamond 
P.V.C.-45, is also said to have high 
bulk density, excellent heat sta- 
bility and color retention, and dry- 
blending and free-flowing properties 
required in materials of this type 








used in producing vinyl sheeting 
and film, non-electrical extrusions, 
and molded products 

Packed in 50-lb. bags, P.V.C.-45 
is now being produced at the manu- 
facturer’s Deer Park plant in Hous- 
ton, Texas. 


Emulsifiable Polyethylene 
IMITED quantities of 
able-type A-C polyethylene for 

evaluation on plant run scale are 


emulsili- 


now available from Semet-Solvay 
Petrochemical Div., Allied Chem- 
ical & Dye Corp., 40 Rector St., 
New York 6, N. Y. 

The company states that small 
stable, high- 
solids-content emulsions are read- 
ily obtained with the new material. 
Its color and the competitive ad- 


particle size, clear, 


vantages of its stable price give 
the material a considerable edge 
over higher cost vegetable waxes 
which frequently fluctuate in price. 

Possible applications for the ma- 
terial include liquid coatings for 
glass, paper, boxboard, textiles, and 
leather. The material is also claimed 
to have good market potential as an 
ingredient in floor and shoe polish 
formulations and other protective 
coatings. 

In another phase of Semet-Sol- 
vay’s operations, it is reported by 
companies coloring polyethylene 
products that low-molecular-weight 
A-C polyethylene has_ performed 
favorably as a color carrier. 

The material is said to promote 
faster dispersion of pigments and 
provide an _ economical, practical 
method of introducing color into film 
and extrusion types of polyethylene 
products. 

Prices are quoted delivered in the 
United States and range from 40 to 
52¢ a lb., depending upon grade and 
quantity. A complete list of A-C 
polyethylene prices and additional 
information may be obtained from 
Semet-Solvay. 


Flexible Label for 
Flexible Polyethylene 

EVELOPMENT of a new flexible 

label to be used for labeling poly- 
ethylene containers or other con- 
tainers made of flexible plastic or 
rubber has been announced by 
Fleetwood Press, Inc., 1668 Boone 
Ave., New York 60, N. Y. 

When a plastic bottle is squeezed, 
the label “gives” with the bottle, 
but returns to its original shape 
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DOW'S CLINICAL APPROACH TO HEALTHY PLASTICS APPLICATION 


Testing section of Dow Plastics Laboratories. 


PLASTIATRICS HELPS YOU CHOOSE 
AND USE PLASTICS CORRECTLY 


Are you getting the most out of the plastics you need? Do you have the best or 
the latest or the most for your money? Are you satisfied that plastics are right 


for the job? That’s where Plastiatrics comes in 
study, analysis and treatment of plastics application . . 


or cure plastics problems. 


What is Plastiatrics 


Plastiatrics sounds like a medical term. 
It's no accident. Since Dow’s first 
plastics were made, we have subjected 
them to: diagnosis, to determine their 
limitations and complaints—prognosis, 
to determine the course and termina- 
tion of manufacturing problems—and 
treatment, prescribing a course of 
action or physical remedies for their 
ailments. Professional analysis and ex- 
perience is making it possible to cure 
many plastics problems and prevent 
possible afflictions. The general prac- 
tice of scientific inquiry and treat- 
ment of plastics and their healthy uses 
is a profession at Dow. Plastiatrics, 
we Call it. 


The Plastiatrics Laboratory 


Good research requires modern equip- 
ment, but the tools are only as good 
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to provide a continuous 
. to understand, prevent, 


as the men who use them. Dow Plas- 
tics Technical Service is staffed by en- 
gineers and technicians who have de- 
voted their careers and their skills to 
the study of plastics materials, proc- 
esses, testing methods and their evalu- 
ation. The knowledge and experience 
these men have gained are tremendous 
in scope. They work with standard 
commercial fabricating equipment, not 
laboratory models, to integrate mate- 
rials and processes with careful atten- 
tion to practical economics. Experi- 
ment and development can be carried 
out on commercial scale from raw ma- 
terial formulation through specialized 
processes and finishing. Field service 
in fabricating plants and participation 
in trade standards committees further 
extend the work of the laboratory. 
The reliable reports and engineering 
data of Plastics Technical Service are 
the foundation of Plastiatrics. 
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Plastiatrics Helps Industry 


Dow seeks to promote the use of plas- 
tics wherever that use is sound, and 
discourage it where other material can 
be used more advantageously. With 
Dow, the interest of the manufacturer 
or molder is paramount. Problems and 
their solutions or supporting data are 
stated in standard engineering terms so 
that technically trained people in other 
fields can use them. Dow will furnish 
confidential evaluation of finished or 
proposed plastic parts or their blue- 
prints. Service work may include con- 
sultation on special developmental 
techniques. Considerable experience is 
available to the manufacturer with re- 
gard to appropriate dies, jigs and fix- 
tures and molded parts. Materials are 
modified or developed according to 
the requirements of industrial applica- 
tion. Like preventive medicine, Plas- 
tiatrics can ward off trouble before it 
starts. 


Plastiatrics Series to Follow 


Results of clinical reports will ap- 
pear in these pages from time to time. 
For a complete summary of Dow 
products and services, write for “Dow 
Plastics Materials and Technical Serv- 
ices”, The Dow Chemical Company, 
Plastics Sales Department PL 453R, 
Midland, Michigan. 





DOW POLYSTYRENE FORMULATIONS: 


Styron® 666... 
polystyrene. 
Styron 688 ... for controlled flow and 
controlled pressure distribution in 

the mold cavity. 


Dow general-purpose 


Styron 777 . . . for medium-impact 
strength. 
Styron 475 . for high-impact 


strength and high elongation. 
Styron 475 sheet . . . for vacuum or 
pressure forming. 
Styron 480 . . . for extra-high-impact 
strength. 
Styron 700... for high heat resistance. 
Styron 637 . . . for improved light 
stability. 











you can depend on DOW PLASTICS 


235 





4v"t 








THE PLASTISCOPE 





when pressure is released. The com- 
pany that Fleetwood labels 
for the first time make it possible 


states 


to put real color and design into 
squeezable bottles. The labels 
be applied by conventional methods, 


can 
requiring no change in equipment. 


Perforated Vinyl 
CQUISITION of Atkin Mfg. Co., 
Toledo, Ohio, has been announced 

by The General Tire & Rubber Co., 
1708 Englewood Ave., Akron, Ohio. 
Jules D. Lippmann, general manager 
of General Tire’s Textileather Div., 
has been 
Atkin 
Atkin’s pro- 
cesses for vinyl, metal, cloth fiber, 
and fiber-board materials will bring 
the Texti- 


named president of the 
He states that 
perforating 


organization. 


original 


about an expansion of 
leather operations. 

In addition to its perforating bus- 
iness, Atkin holds a license for the 
manufacture of perforating machin- 
and Mr 


expand this phase of the company’s 


ery, Lippmann expects to 


operations. 


S.P.E. Section Officers 
FFICERS of the Southern Cali- 
fornia Section, Society of Plastics 
Engineers, Inc., have been elected as 
follows: 

President: Walter H. Kadlec, E. I. 
du Pont de Nemours & Co., Inc. 

Vice president: Paul A. Erskine, 
Hess, Goldsmith & Co., Inc. 

Secretary: A. Allen 
Products Co., Inc. 

Treasurer: Harold F. Dague, Col- 
lins, Caldwell & Dague. 

Officers of the Connecticut Section 
of S.P.E. are: 

President: Robert P. White. 

Vice president: David Mersey. 

Secretary and national director: 
John E. Burger. 

Treasurer: S. C. Svenson. 


Ray 


Ray, 


Price Reduction for Film 

RICE reductions ranging from 314 

to 12% on Visqueen polyethylene 
film have been announced by The 
Visking Corp.’s Plastics Div., Terre 
Haute, Ind. 

E. B. Cahn, general manager of the 
division, states that the reductions 
are the result of Visking’s expansion 
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program and their improvements in 
extrusion techniques. 

According to Mr. Cahn, Visqueen 
will now become the lowest priced 
transparent plastic packaging film on 
the market today, and will open new 
markets for the use of polyethylene. 
Basic price for Visqueen film is now 
59¢ a lb. in quantities of 1000 lb. or 
more; the former price was 61¢ a 
pound. Tubing, 3 to 5 in., is about 
82¢ in comparison to a former price 
of 93¢ in 10,000-lb. lots, but there are 
price variations in a wide range due 
to quantities and sizes ordered. 

The cost of 1-mil polyethylene film 
per 1000 sq. in. was estimated to be 
about 2¢ before the price reduction. 
Estimates for other materials per 
1000 sq. in. are moistureproof cello- 
phane, 2.7¢; plain cellophane, 2.6¢; 
glassine, 1.2¢; and extruded 1-mil 
vinyl, 4.24 to 4.93 cents. 

Visking recently announced that 
its new $1 million plant in Fleming- 
ton, N. J., had started producing 
film, the company’s third such oper- 
ation in the United States. The other 
plants are located in Terre Haute, 
Ind., and Centerville, Calif. In addi- 
tion, Visking has plants in Canada, 
England, and France producing film. 
Plant supervisor at Flemington is 
Charles H. Molitor. 


Blown Vinyl Sponge 

INYL sponge produced by the use 

of chemicals which release gas, 
generally nitrogen, has small pores, 
low density, and is a highly resilient 
open cell material. 

Advance Solvents & Chemical 
Corp., 245 Fifth Ave., New York 16, 
N. Y., has introduced a new plasti- 
called Plastoflex SP-2, to be 
used in conjunction with Du Pont’s 
blowing agent BL-353 for atmos- 
pheric blowing of the open cell type 
of vinyl described above. 
The finished product will also have 
flame 


ci1zer, 


sponge 


resistance and a low odor 
level. 

In curing this material, Advance 
Solvents suggests that the plastisol 
be cast in prewarmed molds and 
heated in an oven at 210 to 220° F. 
from 10 to 20 min. until the initially 
yellow color of the plastisol turns 
white, no further 


completely and 


svewwwres j- ewSuwrrw! 


rise of the sponge is noticed. The 
molds are then transferred to a sec- 
ond oven and heated at 330° F. for 
10 to 20 min., depending upon the 
cross-section of the Cross- 
sections over 2 in. in diameter should 
be, for best results, cured by high- 


mold. 


frequency heating. The cured sponge 
should not be removed from the 
mold before it has thoroughly cooled. 


World Plastics Fair 


MPHASIS will be on recent ap- 

plications and techniques at the 
World Plastics Fair and Trade Ex- 
position to be held in Los Angeles, 
Calif., April 6 to 10, 1955. One of the 
interesting exhibits will be an edu- 
cational presentation whereby visi- 
tors will push buttons and levers to 
initiate mechanically activated tests 
of plastics materials. 

Producers of industrial products 
and furniture, interior and graphic 
art designers, engineers, plastics ma- 
terial manufacturers, and companies 
that process and fabricate all types 
of plastic products are invited to 
submit samples of their work for in- 
clusion in the special exhibit. Infor- 
mation about the Fair may be ob- 
tained from Fair Management, 8762 
Holloway Dr., Los Angeles 46, Calif. 


Plastisol Products 

ALLED Kylon, a new viny] plasti- 

sol has been announced by Poly- 
mer Dispersions Co., 29 Grove Ave., 
Port Richmond, S. I. It has already 
found use as a paper coating, a dip- 
ping compound, and for foaming. 
The company suggests that it may 
also be used for free-film casting. 

Kylon plastisol is non-toxic and 
has good low-temperature charac- 
teristics. It is non-flammable, pos- 
sesses good tensile strength, and can 
be bonded during fusion to a wide 
variety of Kylon 
latex primers are used. 


surfaces when 


Polystyrene-Glass 
RODUCTION of custom molded 


plastic parts from injection molded 
glass-reinforced polystyrene has 
been started by the Plastics Div., 
Erie Resistor Corp., Erie, Pa. The 
company is among the first plastic 
molders in the country to injection 
mold this new material for decora- 
tive industrial applications and in 
parts for the home appliance field. 

William C. Conroy, sales manager 
of the division, in making this an- 
nouncement, stated that a portable 
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radio cabinet, which is a part that 
Erie is injection molding 
from glass-reinforced polystyrene, 
will support the weight of a large 
man without cracking. 


custom 


Plastics Institute 
PROGRAM for an_ Industrial 
Plastics Institute, to be held from 

March 14 to 15, is being planned by 
the University Extension Division, 
in cooperation with the College of 
Engineering, at The University of 
Wisconsin, Madison 6, Wis. 

Some of the subjects to be dis- 
cussed are future uses of polyethyl- 
ene, metallizing and finishing plas- 
tics, silicones, plastics tooling, poly- 
esters, and epoxies. 


Saves 50% by Using P.V.C. Pipe 


OST of material for a major pip- 

ing installation at General Elec- 
tric Co.’s Appliance Park, Louis- 
ville, Ky., has been cut an estimated 
50% by using unplasticized poly- 
vinyl chloride rather than the Type 
304 stainless steel originally consid- 
ered for the job. 

The corrosion-resistant P.V.C. 
piping carries room temperature de- 
ionized water with a 300 p.s.i. total 
head. Main lines are 2 in. and lat- 
erals are 34 and 1% inches. Injection 
molded P.V.C. fittings, manufac- 
tured by Tube Turns Plastics, Inc., 
224 E. Broadway, Louisville 1, Ky., 
are used. 


Foam in Australia 
ANUFACTURE of elastic and 


rigid polyester foams will be 
started by Cable Makers Australia 
Pty. Ltd. Liverpool, N. South 
Wales, and S. A. Rubber Mills Ltd., 
Adelaide, S. Australia, in the near 
future. 

The two companies are operating 
jointly in this endeavor under li- 
from Farbenfabriken Bayer 
AG., Leverkusen, Germany. 


cense 


Plastics in College 
NROLLMENT in a new series of 
plastic courses at the Newark Col- 
lege of Engineering, 367 High St., 
Newark 2, N. J., has been so great 
that the two sections originally 
scheduled have now been expanded 
to six, and three additional instruc- 
tors have been added to the teach- 
ing staff. 

The two courses, one on injection 
moldings and the other on com- 
pression moldings, have a registra- 
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tion of 90 executives and workers 
in the plastics industry from 29 
companies in the northern New 
Jersey metropolitan area. 


Molded Valves for Pipe 
DDITION of all-molded, seamless 


valves to its line of pipe, fittings, 
rods, blocks, sheets, and _ special 
fabrications has been announced by 
H. N. Hartwell & Son Inc., Park 
Square Bldg., Boston, Mass., distrib- 
utor of Boltaron 6200 unplasticized 
polyvinyl chloride. 

The valves were designed and en- 
gineered by The Lunkenheimer Co., 
Cincinnati, Ohio. 


EXPANSION 


The Dow Chemical Co. will estab- 
lish a wholly-owned subsidiary com- 
pany, to be known as Nederlandsche 
Dow Maatschappij N. V., in Rotter- 
dam, Netherlands. The new company 
will build a plant, as well as tank 
storage, warehouse, and dock fa- 
cilities, on a 50-acre tract. Among 
the products the firm plans to proc- 
ess are polystyrene, magnesium, al- 
loys, and glycols. 

The company will also 
technical information to assist the 
Dutch concerns and industrial cus- 
tomers in their manufacturing op- 
erations. 

John Van Stirum, of Dow Chemi- 
cal International’s administrative 
staff, has been named manager of 
the subsidiary. 


Resistoflex Corp., Belleville, N. J., 
announces plans to move into a com- 
pletely modern new plant which will 
provide additional capacity for all 
of the company’s products. 

Edgar S. Peierls, president of Re- 
sistoflex, states that production ca- 
pacity of its Fluoroflex-T hose as- 
semblies will be doubled again for 
the third time since the products 
were introduced less than a year ago. 
One of the growing uses for Fluoro- 
flex-T is in the propeller “feather- 
ing” systems of airplanes. Among 
prospective users in 1955 are atomic 
energy applications, jet aircraft, 
guided missiles and rockets. 


supply 


Diamond Alkali Co. is moderniz- 
ing and enlarging certain key fa- 
cilities of its Research Center in 
Painesville, Ohio, at a cost of ap- 
proximately $200,000 to meet the ex- 
panding needs of the firm’s funda- 


mental and_ applied research 


programs. The project calls for pro- 
viding the additional space needed 
to take care of the company’s ex- 
ploratory efforts on new products 
and processes under the direction of 
Dr. A. W. Meyer, director of explor- 
atory research. 

The Research Center program in- 
cludes the installation of a new 
radiation research laboratory for in- 
vestigating potential applications of 
atomic energy for chemical applica- 
tions. Other Diamond research 
groups to benefit will be alkali and 
electrolytic products, plastics, cal- 
cium carbonates, chlorinated or- 
ganics, and chromates. 


Minnesota Plastics Corp. has 
moved to a new 95,000-sq. ft. build- 
ing at 45 E. Maryland St., St. Paul, 
Minn. The 
ganized in 1939 and in 15 years has 
grown from a shop that contained 
one molding press and employed five 


corporation was or- 


people to a molding plant which now 
houses 24 injection molding presses, 
ranging in size from 4- to 80-oz. ca- 
pacities, with an employment level 
of approximately 200 people. 

The new plant has departments for 
tool making, assembly, painting, 
printing, drafting, engineering, and 
shipping. 


Detroit Plastic Products Co. has 
constructed an injection molding 
plant at 35135 Groesbeck Highway, 
Mount Clemens, Mich., just a few 
blocks beyond the city limits of E. 
Detroit. The move will triple the 
company’s plant capacity from a 
former capacity of 64 ounces. 


Metasap Chemical Co., Harrison, 
N. J., a subsidiary of Nopco Chemi- 
cal Co., has opened a new laboratory 
specially equipped with testing and 
research facilities. Metasap produces 
metallic soaps for various industries, 
including plastics. Among the new 
products to be developed will be 
stabilizers for vinyl resins. 


Hungerford Plastics Corp., Rocka- 
way, N. J., producer of flexible vinyl 
injection moldings, has purchased 
Walsamer Inc., Riverdale, N. J., and 
will operate it as the Plastisol Mold- 
ing Div. of the parent company. 
Wallace Quackenbush, former presi- 
dent of Walsamer, will manage the 
new division. 


Plasticite Corp. 327 Rider Ave., 
New York 51, N. Y., has increased 
its injection molding capacity to the 
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extent that the company now has a 
3-, 8-, 12-, 
operation. Plasticite now occupies an 


and 16-oz. machine in 


area of over 50,000 sq. feet. 

Joseph Seliger has been appointed 
superintendent in charge of produc- 
tion. 


Scott Testers (Southern), Inc. will 
erect a new plant in Spartanburg, 
S. C. Scott Testers (Southern) 
started operations in Spartanburg 
about two years ago as a Southern 
repair and service center for the 
equipment manufactured by Scott 
Testers, Inc., Providence, R. I. 


Industrial Research Laboratories, 
manufacturing division of Honolulu 
Oil Corp., is completing an expan- 
sion program for a new plant and 
equipment at 961 E. Slauson Ave., 
Los Angeles, Calif., involving over 
$100,000. The project will enable the 
company to meet changing material 
and design needs of its customers, 
as well as improve delivery sched- 
ules. 

Industrial Research 
special cylinder liners 
trade name of XALOY. 


fabricates 
under the 


Polo Plastics Co. has moved into 
a larger plant located at 1718 N. 
First St., Milwaukee, Wis., occupy- 
ing 20,000 sq. ft. of manufacturing 
space. The company manufactures 
flexible plastic sheet home furnish- 
ings. 


COMPANY NOTES 


Koppers Co., Inc., Pittsburgh 19, 
Pa., announces the following ap- 
pointments: George H. Sollenberger 
has been named coordinator of plas- 
tics market development of the 
Chemical Div. Mr. Sollenberger was 
formerly associated with Rohm & 
Haas Co. and Firestone Plastics Co 
He had served as chief of the Ther- 
moplastics Section, War Production 
Board, from 1942 to 1945 and as chief 
of the Thermoplastics Section, Na- 
tional Production Authority, from 
1951 to 1952. Dr. M. G. Sturrock, who 
joined the company in 1948, has been 
appointed a research associate and 
group leader of the Central Staff 
Research Dept. W. E. Kemp succeeds 
Dr. Sturrock as manager of the 
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Technical Dept., Tar Products Div. 
Frank B. Varga, associated with the 
company for 20 years, is now man- 
ager of the Chemical Div.’s Project 
Dept. For the past two years, Mr. 
Varga has been in Brazil, represent- 
ing Koppers in plastics manufactur- 
ing operations conducted jointly by 
Brazilian interests and Koppers. 


The Dow Chemical Co., Midland, 
Mich., announces the following pro- 
motions: Dr. William H. Schuette 
has been promoted to the position of 
assistant to the general manager of 
the Midland Div. He replaces Dr. 
F. C. Peterson, who has been named 
industrial relations director of the 
Dr. Schuette, who has 
manager 


company. 
been 
since 1952, began his career in the 
company’s chemical engineering lab- 
oratory in 1941. A few months later 
he moved to styrene monomer pro- 
duction and in the succeeding years 
was variously associated with pro- 
duction of Styrofoam and Styron 
Max Key succeeds Dr. Schuette as 
plastics production manager. He 
joined the company in 1928 and had 
been assistant production manager 
in charge of plastics production. 
Continuing to expand its sales or- 
ganization, Dow has opened a new 
field sales office at 925 Common St., 
New Orleans, La. Glenn H. O’Neal, 
formerly manager of the company’s 
St. Louis, Mo., office, will manage 
the new office. This is the third field 
established by Dow in 18 
months—two others having been set 
up in Minneapolis, Minn., and Cin- 
cinnati, Ohio. The company now has 
15 sales offices in 
throughout the country. 


The Borden Co.’s Chemical Div., 
350 Madison Ave., New York, N. Y., 
has made the following appoint- 
ments: William L. Abramowitz has 
been named a vice president of the 
division. He was formerly executive 
manager of Borden’s Polyco Dept 
in Peabody, Mass., known as Ameri- 
can Polymer Corp. before the com- 
pany acquired it in 1953. Dr. Sidney 
Baum, who has been in charge of 
the Production Dept. of the Pea- 
body operation since 1945, is now 
general manager. J. Spencer Brown 


plastics production 


office 


major cities 


Ill has been appointed advertising 
manager. Linwood A. Walters has 
been named development manager 
of the Durite Div. and will make his 
headquarters in Philadelphia, Pa. 


General Electric Co., Pittsfield, 
Mass., announces the election of 
Robert L. Gibson as vice president 
of the company and three appoint- 
ments in the Plastics Dept. as fol- 
lows: G. Stanley Berge has been 
named manager of marketing, K. O. 
William Sandberg, manager of engi- 
neering, and Arthur T. Bourgault 
became manager of the department’s 
Taunton, Mass., custom molding 
plant. 


Monsanto Chemical Co.’s Plastics 
Div., Springfield, Mass., announces 
that Robert J. Schatz has been ap- 
pointed associate director of re- 
search; Francis E. Reese, associate 
Luigi A. 


associate direc- 


director of engineering; 
Contini, formerly 
tor of the Industrial Design Experi- 
mental Laboratory at Brooklyn’s 
Pratt Institute, has joined the Mar- 
ket Development Dept. as assistant 
manager in charge of design re- 
search; and John C. Garrels, Jr., 
production manager of the Plastics 
Div., has been granted a leave of 
absence to attend the spring session 
of the Advanced Management Pro- 
gram at Harvard University Grad- 
uate School of Business Administra- 
tion. 


National Vulcanized Fibre Co., 
Wilmington, Del., has opened a sales 
office in the Industrial Office Bldg., 
Newark, N. J. Samuel Sinclair, who 
has been associated with the com- 
New York office for nine 
years, will head the office. 

National also reports that Roy S. 
Fisher, formerly branch manager of 
the Cleveland-Pittsburgh-Cincin- 
nati territory, has been appointed 
sales manager for all divisions of 
the company. His headquarters will 
be at the home office in Wilmington. 
James O. Otis succeeds Mr. Fisher 
as manager of the Pittsburgh and 
Cleveland sales areas. The Cincin- 
nati area has been organized under 
a separate office and will be headed 
by R. F. Bauer, the company’s Cin- 
cinnati representative for 19 years. 


pany’s 


Celanese Corp. of America’s Plas- 
tics Div., 180 Madison Ave., New 
York 16, N. Y., announces the fol- 
lowing changes in its Market De- 
velopment and Sales Depts.: Dr. 
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PLASTICIZERS 


Witcizer* 100. Butyl Oleate—Tech. 

Witcizer 200. Butyl Stearate T-1— Tech. 
Witcizer 201. Butyl Stearate C-1—Cosmetic 
Witcizer 300. Dibutyl Phthalate 

Witcizer 312. Dioctyl Phthalate 

Witcizer 313. Di-iso-octyl Phthalate 
Witcizer 412. Dioctyl Adipate 


STABILIZERS 


Stayrite* #70. Unusual heat stability, good clarity 
Stayrite #80. Liquid. Effective heat stabilizer 
Stayrite #90. Non-toxic 

Stayrite #10. Lead Stearate #30 

Stayrite #15. Lead Stearate #50— Dibasic 
Stayrite #20. Barium Stearate 

Stayrite #22. Cadmium Stearate 

Stayrite #25. Calcium Stearate 


Witcoblak® No. 11—Ilow color channel 


Witcoblak No. 32—maximum jetness at low cost 


Carbon Black 


Witcoblak No. 50— good color and tinting strength 


Witcoblak No. 100 —jetter color. Nigrometer 74 


Witcoblak Hitone — jet black. Nigrometer 71 


WITCARBS* 


Precipitated Calcium Carbonate 


Low cost inert fillers or extenders for polyester resins. 


Especially effective in glass fiber-reinforced resin 
products (improves adhesion). 

WITCARB V (Regular) 0.12 to 0.32 microns 
WITCARB P 0.045 to 0.055 microns 

WITCARB R 0.036 to 0.040 microns 

Controls viscosity which varies inversely with particle 
size. As much as 50% can be added, depending on 
viscosity requirement. Advantages: Reduces cost. 
Imparts opacity. Reduces shrinkage. Improves color- 
ation. Non-abrasive. 


260 Madison Avenue, New York 16, N.Y. wi|co 


STEARATES 


Aluminum. Lubricant, both internal and external. 
Barium. Heat stabilizer for vinyls. High temperature 
molding. 
Cadmium. Viny! heat stabilizer of extreme clarity. 
Calcium. Non-toxic lubricant. 
Lead. Regular and dibasic. Heat stabilizer for opaque 
vinyls. 
Lithium. High melting point internal lubricant. 
Sodium. Valuable as a gelling agent in plastisols and 
organosols. 
Zinc. Mold and internal lubricant. 

*Trade-mark 


Los Angeles - Boston - Chicago - Houston - Cleveland - Akron 
San Francisco - Atianta - London and Manchester, England 


WITCO CHEMICAL COMPANY 
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WwW. P. 
the company since 1938, has been 
named manager of the Market De- 
velopment Dept., replacing Dr. W. EF. 
Holland who has resigned. J. W. 
Flynn, formerly director of sales, 


Moeller, who has been with 


sheet, and molding compounds, suc- 
ceeds Dr. Moeller as assistant man- 
ager of Market Development. R. M. 
Leiter, previously assistant director 
of sales, has been promoted to the 
post vacated by Mr. Flynn. 

Celanese’ Chemical Div. 
that R. J. Werner, former district 
sales manager of the Chicago office, 


reports 


has been appointed to the newly 


created post of assistant general 
sales manager. He will be responsi- 
ble for all staff functions of the sales 
including the 


department, super- 


vision of product managers 


Metal & Thermit Corp., 100 E. 
12nd St., New York 17, N. Y., an- 
nounces the following changes in its 
organization: John B. Tinnon, who 
has been with the company since 
1924, has retired as chief sales ex- 
ecutive but will remain with the 
Donald K. 


Morgan, formerly chief assistant to 


firm as a consultant. 


Mr. Tinnon, is now general sales 
manager. O. L. Howland, formerly 
manager of sales of the company’s 
Welding Div., has been promoted to 
assistant to the general sales man- 
ager, with headquarters in East Chi- 


cago, Ind 


Ed. Jonasch, formerly development 
engineer with the United States Bu- 
reau of Aeronautics and lately with 
Allen Tool Co., Springfield, Ohio, 
has taken over the Plastics Tooling 
Section of Allen and established it 
as a separate company under the 
name of Jonasch Plastics Co., Rear 
235 N. Limestone St., Springfield, 
Ohio. 


Continental Can Co., 100 E. 42nd 
St., New York 17, N. Y., announces 
the purchase of Tenco, Inc., Winona, 
Minn., manufacturer of plastic pipe 
fittings. The Tenco line will become 
a part of Continental’s Plastics Div 

Ohio-Apex Div., Food Machinery 
& Chemical Corp., has established 
a sales office at 2716 N. Broadway, 
Los Angeles, Calif. Glenn A. Farno, 
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formerly of the Westvaco Chemical 
Div., will be in charge of the new of- 
fice. Warehouse stocks of Ohio-Apex 
products are maintained locally. 


Western Textile Products Co.'s 
Extruded Plastics Div., 2131 Hickory 
St., St. Louis, Mo., has increased its 
extrusion capacity and started op- 
erations in its own vinyl powder 
blending facilities with a control 
laboratory. Jack D. Voelker, for- 
merly affiliated with National Lead 
Co., will be in charge of the op- 


eration. 


The Carborundum Co., Niagara 
Falls, N. Y., has acquired Curtis 
Machine Corp., Jamestown, N. Y. 
Mr. DeMambro, president and gen- 
eral manager of Curtis Machine 
since 1946, will continue in that ca- 
pacity, reporting to William H. Wen- 
charge of 
Abrasives 


president in 
Carborundum’s Coated 
Div. in Wheatfield, N. Y. 


del, vice 


Reed-Prentice Corp., Worcester, 
Mass., an affiliate of Package Ma- 
chinery Co., announces the promo- 
tion of Lawrence A. Franks and 
Lebbeus S. Case to the respective 
positions of purchasing agent and 
production planning manager. Mr. 
Franks succeeds Roy P. Harrington, 
who has retired after 42 years’ serv- 
ice with the company and Mr. Case 
replaces Victor Rosenlund, who has 
retired after 47 years’ service. 

James H. Wolcott has been named 
Western sales manager, with offices 
at 4001 N. Elston Ave., Chicago, III. 
Mr. Wolcott will supervise sales of 
Reed-Prentice machines in Illinois, 
Wisconsin, and all states west of the 
Mississippi River. 

United States Plywood Corp., 55 
W. 44th St., New York 36, N. Y., has 
appointed C. P. Setter as executive 
vice president and W. H. Hunt as 
vice president in charge of sales. Mr. 
Setter has been the company’s vice 
president in charge of production 
and a director since he joined U. S. 
Plywood in 1945. 


Inta-Roto Machine Co., Richmond 
23, Va., manufacturer of GM-1000 
laminating and coloring machines, 
has signed a contract with Erwin 
Kampf Maschinenbau of Bielstein, 























































near Cologne, Germany, to produce 
these machines for the European 
market and sterling area countries. 

Erwin Kampf Maschinenbau is a 
producer of foil and film slitters, re- 
winders, and other machinery used 
in the printing and packaging indus- 
tries. 

Inta-Roto will also serve as exclu- 
sive distributor in the United States 
for foil and film slitters made by the 
European company. 


Michigan Chrome & Chemical 
Co.’s Chemical Div., 8615 Grinnell 
St., Detroit 13, Mich., has established 
a new chemical laboratory for the 
development of new Miccro products 
and plastisols. 


Furane Plastics, Inc., 4516 Brazil 
St., Los Angeles 39, Calif., announces 
that it has taken over certain epoxy 
formulating activities of Wal-Mar 
Plastics, Inc. Wal-Mar will continue 
to manufacture and develop plastic 
tooling for the aircraft and automo- 
tive industries. 


E & A Plastic & Metal Products, 
4146 Pacific Way, Los Angeles 23, 
Calif., has established a new sales 
division to be known as E & A Sales 
Corp. The company 
and markets plastic pipe and pipe 


manufactures 


fittings from various plastics mate- 
rials. 

Officers of E & A are Ed V. Alva- 
rez, president, and John M. Elek. 
Ted Stevenson has been named sales 
manager. 


Lunn Laminates, Inc., Huntington 
Station, N. Y., has acquired Ueber 
Tool & Mfg. Co., Detroit, Mich. The 
purchase of this facility marks the 
entry of Lunn into the tool and die 
industry. The company is now able 
to offer industry a complete tool and 
die service using all types of dies— 
steel, plastics, or a combination of 
plastics and steel. 


Wallace & Tiernan, Inc., Belle- 
ville, N. J., announces that all op- 
erations formerly carried on by 
W. C. Hardesty Co., Inc., a wholly- 
owned subsidiary of the company, 
will now be conducted by its Har- 
chem Div. 


Hale & Kullgren, Inc., 613 E. Tall- 
madge Ave., Akron, Ohio, has 
named Wallace H. Woodrow a vice 
president of the company and Harry 
E. Tourtilotte, a project manager. 
Mr. Woodrow, who joined the com- 
pany in 1951 as chief engineer, is in 
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Monsanto 
SHOTS 


Crystal brush backs made from Lustrex Hi-Flow 55 are 
examined as they come from the mold, Note perfect clarity. 


“WE CLIPPED 15 SECONDS of the 
cycle by changing to LUSTREX HI-FLOW 55!” 


How Monsanto’s soft-flowing styrene solved unusual problem 
for Autograf Brush & Plastic Company 


In creating a new one-dollar line of crystal hair brushes, 
Autograf’s first requirement was absolute clarity. 

Toughness, freedom from strain and low cost were 
vital. 

According to Autograf’s production and development 
manager, the original materials tried on the job showed 
flow lines and often split under the tremendous stress 
needed to inset the nylon bristles. 

“Because of the better moldability of Lustrex Hi- 
Flow 55, we got the perfect clarity we wanted. And as 
soon as we went into production, other advantages 


MONSANTO 





were also apparent. 

“The Monsanto material flows about 20° cooler than 
the original compounds we used. It sets faster and 
we’re clipping as much as 15 seconds off our 2-minute 
cycle. That’s quite a saving. Needless to say, we’re de- 
lighted.” 

For proof that Monsanto’s soft-flowing styrene com- 
pound can improve the quality and sales appeal of the 
products you mold, try Lustrex Hi-Flow 55 on your 
next job. Write Monsanto Chemical Company, Plastics 
Division, Dept.MP-3, Springfield 2, Mass. 


H!-Flow 55 


Speed cycles and cut costs with ‘ 
‘ MONSANTO 
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charge of contract engineering. He 
was formerly associated with Mon- 
santo Chemical Co. as a plant engi- 
neer. Mr. Tourtilotte had previously 
been with The Borden Co.’s Chemi- 
cal Div. as plant engineer and man- 


ager. 


J. G. Blew Co., 5242 San Fer- 
nando Rd., Glendale, Calif., has 
started operations as a fabricator of 
plastics molded parts. The operation 
will be headed by Jesse G. Blew. Mr. 
Blew was formerly in charge of the 
plastics department of Packard- 
Bell’s television unit, and prior to 
that appointment, he was an execu- 
tive of Walter L. Schott Co., Daunt- 
less Engineering Co., New Plastics 


Corp., and F. E. Reinhold Co. 


Plas Tex Corp., Springfield, Ohio, 
has appointed Fore Associates, Inc., 
550 Fifth Ave., New York, N. Y., as 


its Eastern representative. 


Durable Formed Products, Inc., 
6 Greene St., New York 13, N. Y., 
has named M. W. Friedman Asso- 
ciates its New England technical 
sales representative. Friedman As- 
sociates will solicit general plastic 
fabricating work and industrial ma- 
terial handling applications. 


Kusan, Inc., Nashville, Tenn., has 
purchased Auburn Model Trains, 
Inc., Auburn, Ind., which will op- 
erate under the name of Kusan- 
Auburn, Inc. Activities of the com- 
pany will continue to be centered 
in Auburn. 


Canadian Resins & Chemicals, 
Ltd., 600 Dorchester St. W., Mon- 
treal 2, Que., announces that Ken- 
neth B. Mathewson has been ap- 
pointed to the newly created 
position of assistant to the vice 
president. George M. Hale, formerly 
assistant manager of the firm’s In- 
dustrial Products Div., succeeds Mr. 
Mathewson as manager of the divi- 
sion. 


Catalin Corp. of America, 1 Park 
Ave., New York 16, N. Y., announces 
the election of Joseph Hyman as 
vice president and technical direc- 
tor of the company and the appoint- 
ment of Stanley Kordzinski as chief 
chemist. Mr. Hyman, who joined 
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Catalin in 1945, will be in charge of 
research and development, quality 
control, and technical service. 


Plastics Color Co., 233 Broad St., 
Summit, N. J., is a newly formed 
organization which will supply the 
plastics industry with colorants. The 
company has purchased the Color- 
blend Div. of Mid-America Plastics, 
Inc., and the addition of these facili- 
ties will make it possible to supply 
the industry with dry color for in- 
jection molding and extrusion and 
pastes for polyester-fibrous 
fabrication. Standard 
will be stocked and a matching serv- 
ice for special colors will be offered. 

Raymond Blake is head of the 
company. His former connections 
were with Plastic Molders Supply 
Co. as vice president and technical 
director; Catalin Corp. of America; 
and Drycol Div., Gering Products, 
Inc., as manager. 


color 


glass colors 


Schneider Industries, Inc. has pur- 
chased Western Reserve Equipment 
Co. and has combined the facilities 
of the two companies at 10522 Cedar 
Ave., Cleveland 6, Ohio. Schneider 
Industries specializes in the design 
and manufacture of special tools, 
machinery, and equipment. 


Marblette Corp., 37-21 30th St., 
Long Island City, N. Y., supplier of 
phenolic and epoxy resins, has ap- 
pointed Acorn Adhesives Co., 678 
Clover St., Los Angeles, Calif., and 
Waldor Enterprises, 3751 Hutchison 
St., Montreal, Que., as the com- 
pany’s representatives. 

In addition to Marblette resins, 
Acorn handles its own industrial ad- 
hesives and cements, and is the West 
Coast distributor of plastics mate- 
rials for several producers. 

Waldor Enterprises, established in 
1950 to serve companies in the rein- 
forced plastics and related fields, is 
headed by W. E. Wenninga, who has 
been known in plastics tooling prog- 
ress since 1943. 


Lincoln Plastics Corp., 580 Fifth 
Ave., New York 36, N. Y., announces 
the opening of its new Eastern plant 
at 13 Marshall St., South Norwalk, 
Conn. The plant is equipped with a 
number of injection molding presses 








ranging from small automatic types 
to large  preplasticizer-equipped 
types of 40-o0z. capacity. 

The executive offices in New York 
City will be moved to the Eastern 
plant on October 18. 


Serge Abagoff, designer and de- 
veloper of plastic toys and asso- 
ciated plastic items, has formed his 
own company, Abagoff Products, 
5401 Satsuma Ave., North Holly- 
wood, Calif., and will manufacture 
and distribute plastic toys, house- 
hold, and specialty plastic items. 

Mr. Abagoff heads the new firm as 
president. Rudolph Fehrle has been 
named production manager and Ed 
Baird, sales manager. 


Quelcor, Inc., Front and Broomall 
Sts., Chester, Pa., reports the follow- 
ing appointments: Richard J. Gol- 
long has been named vice president 
in charge of engineering and devel- 
opment; Lea P. Warner, formerly 
sales manager, is now assistant to 
the president; and John R. Roberts 
succeeds Mr. Warner as sales man- 
ager. 


Prima Pipe Co., 1125 Second Ave., 
Scottsbluff, Neb., has been pur- 
chased by John M. Dooley, Jr., for- 
merly of Southwestern Plastic Pipe 
Co., and William F. Dooley, formerly 
of F. L. Jacobs Co. At the first direc- 
tors meeting, John M. Dooley, Jr. 
was elected president; William F. 
Dooley, executive vice president; 
and James Collopy was appointed 
sales manager. 


PERSONAL 


R. F. Dettelbach has been appoint- 
ed field sales manager of plastics 
materials; W. E. 
Manring, sales de- 
velopment mana- 
ger; and C, D. 
Segner, manager 
of plasticizer ma- 
terials of B. F. 
Goodrich Chemi- 
cal Co. Rose 
Bldg., Cleveland, 
Ohio, according to 
an announcement 
by G. A. Fowles, manager of the 
Plastic Materials Sales Dept. 

Mr. Dettelbach, formerly Eastern 
sales manager of the company’s 
New York City office, will move to 
the Cleveland headquarters. He will 
be in direct charge of all field sales, 
with each salesman reporting di- 
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Air-Operated— s-ounce Capacity 
INJECTION PRESS 
Gives up to 225 cycles per hour 


Ideal for— 


* Experimental short runs - 
Color testing * Molding small 
precision parts * Novelty 
items * Parts for hobbyists « 
Small gears * Nylon bear- 
ings * Small patterns for 
castings * Optical parts - 
Dental laboratories. 


The Model A-2 illustrated 
handles conventional thermo- 
plastic molding materials. 


Power-Pak air cylinder operates from 100-125 PSI 
air line. 

Simple and inexpensive to operate—even semi-skilled help 
can attain good production speed and high-grade moldings. 


Write for complete data and prices. 


SIMPLOMATIC MFG. CO. 


4416 W. Chicago Ave. Dept. 32 Chicago 51, Ill. 














Compression molded thermoplastic s +] 
w have available larger sizes of Acodio 
polyethylene. These are available in the new 
size of 36” x 36” x Yel’. 
Standard sizes are furnished in 20” x 20” from Yay" 
to 1” thick and 24” x 24” from js" to 2" thi 
Special sizes are also available. Polyethyler 
Polystyrene, Tenite, Saran, Vinylite, Geon, E A 
Cellulose, Styraloy, and Nylon sheets can be © 
compression molded in most of the above sizes. 
Wire or write for specifications. 


Acadia Synthetic Products Division 
2 WESTERN FELT WORKS | 
») 4021-4139 w. Ogden Ave. ® Chicago 23, mM. 


Processors of Synthetic Rubber 
and Plastics + Sheets + 
Extrusions + Molded Parts 


PRODUCTS 
MANUFACTURERS AND CUTTERS OF WOOL FELTS 


March « 1955 





Automatic 
Molding 


. PEED .. 


2 oz. Capacity, 1200 Shots 
per hour, 30 Ibs. per hour 


FOR GREATER ECONOMY .. 


. SAFETY 


at Unbelievably Low Cost! 


The STANDARD PIERWOOD AUTOMOLDER 


offers mold protection against closing on un- 


ejected parts. One 15 hp. motor operates 


three machines. Complete, positive and simple 


mechanical controls. No timers necessary. 


MOLD COST 
MAINTENANCE 
LABOR COST 

| POWER CONSUMPTION 
Le | Vo Reject PARTS 


For further information and demonstration write to 


Standard Tool Co., A. F. Cossette, Rep. 
507 Fifth Avenue, New York, N. Y. 


J. C. Austerberry's Sons 
2921 E. Grand Bivd., Detroit 2, Mich. 


Brett Machinery Co. 
1 North Pulaski Rd., Chicago 24, Ill 





Kavanagh Sales, Inc. 
New England 
Representatives 


75 Water Street 
Leominster, Mass. 
Fred C. Ziesenheim 
523 King Avenue 
Marion, Ohio 


Omni Products Corp., Foreign Representatives 
460 Fourth Avenue, New York 16, New York 


BUILT BY 


STANDARD TOOL CO. 


83 WATER STREET, LEOMINSTER, MASS. 
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‘And right here is when we found 
out that AMPFACET D has 


the clearest C/A molding powder 


It’s a wise molder who knows his resources. Ampacet 
gives you the finest crystal clear cellulose acetate as 
well as the whitest pearl. Ampacet Polystyrene mother 
of pearl is ideal for wall tile, cosmetic packaging, 
jewelry boxes and hundreds of other products. And 
you'll notice Ampacet Confetti Tinsels, both Cellulose 
Acetate and Polystyrene, used for the best selling 
novelties on the market today. There are thousands of 
applications for Ampacet molding powders. Pearls, 
Tinsels, Phosphorescertts, Iridescents...you’ll find 
exactly what you’ve been looking for. Let us send you 
full details and samples. 


AMERICAN 


MOLDING POWDER AND CHEMICAL CORP. 


703 BEDFORD AVE., BROOKLYN 6, N. Y. 
Phone: MAin 5-7450 * Cable: CHEMPROD BROOKLYN 


CHICAGO, ILL. © JUSTIN ZENNER 
823 West Waveland Ave, * Phone: GRaceland 2-7373 
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rectly to him. He joined B. F. Good- 
rich Co., Akron, Ohio, in 1944 as a 
technical service engineer; he was 
transferred to BFG Chemical in 1945 
and was made a sales representative 
in the New York area. In 1952 Mr. 
Dettelbach was appointed Eastern 
sales manager of plastics materials. 

Mr. Manring will direct market 
development work for new plastics 
and applications. He joined the com- 
pany in 1948 as a technical service 
engineer at Avon Lake, Ohio, and 
subsequently held other 
positions with the organization until 
1954 when he was named technical 
service manager. 

Mr. Segner will head sales for 
plasticizers used in the manufacture 
of plastics. He joined BFG in 1937 
as a chemist in the general labora- 
tories in Akron, Ohio, and in 1939 
he became a member of the research 
group on polyvinyl chloride resins. 


various 


John McE. Sanderson, after 23 
years of service, has retired from 
American Cyanamid Co., 30 Rocke- 
feller Plaza, New York 20, N. Y. As- 
sistant to the general manager of the 
Plastics and Resins Div. since July 
1953, Mr. Sanderson has been associ- 
ated with the development of resins 
for the paint and plastics industries 
for over 40 years. Mr. Sanderson in- 
tends to remain active in the paint 
and plastics industries on an inde- 
pendent consulting basis. 


Alvon R. Cox has been appointed 
technical manager of plastisol and 
bulb products at Plant 4 of The B. 
F. Goodrich Co.’s Industrial Prod- 
ucts Div., Akron, Ohio. He was for- 
merly manager of latex foam devel- 
opment of the research and develop- 
ment laboratory at American Anode, 
Inc., now a part of BFG’s Industrial 
Products Div. 


Vincent McCarthy is now sales 
manager of polyethylene resins of 
U. S. Industrial Chemicals Co., Div. 
of National Distillers Products Corp., 
99 Park Ave., New York 16, N. Y. 
Mr. McCarthy was formerly sales 
manager of extruded polyethylene 
products of Gering Products, Inc., 
Kenilworth, N. J. 


Alfred W. Hanmer, Jr. has been 
appointed to the newly created post 
of director of sales and advertising 
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of Durez Plastics & Chemicals, Inc., 
North Tonawanda, N. Y. He will 
have complete charge of all sales 
and advertising activities of the 
company. Mr. Hammer joined the 
Durez sales organization in 1929; in 
1936 he was named sales manager 
and was elected a vice president of 
the company in 1945. 


Dr. Alvan H. Tenney has been ap- 
pointed to the newly created post 
of manager of market research of 
Carbide and Carbon Chemicals Co., 
a Div. of Union Carbide and Car- 
bon Corp. Dr. Tenney will assist 
Dr. R. L. Bateman, who was re- 
cently named director of product 
development. 


J. E. Mayl, vice president and gen- 
eral manager of The Goodyear ‘fire 
& Rubber Co.’s Films, Foam, and 
Flooring Div., was guest of honor at 
recent ceremonies for his comple- 
tion of 30 years’ service with the 
company. Associated with the rub- 
ber industry since 1911, Mr. Mayl 
has been with Goodyear since 1924 
when he joined the company as a 
member of the Truck Tire Sales 
Dept. in Akron, Ohio. 


W. O. Edwards has been named 
superintendent of industrial and 
public relations of the Chesterfield 
plant of National Aniline Div., Al- 
lied Chemical & Dye Corp., Hope- 
well, Va. Mr. Edwards joined Na- 
tional Aniline’s Polyamide Project 
in October 1953. 


J. Gilbert Mohr has joined Proc- 
ess Development Co., Inc., Genoa, 
Ohio, as general manager. He was 
formerly quality control manager of 
Fiber Glass Div., Libbey-Owens- 
Ford Glass Co., Parkersburg, W. Va. 


James H. Christopher, Jr. has 
been appointed New England repre- 
sentative of American Resinous 
Chemicals Corp., Peabody, Mass. 


Robert G. Baumann, former sales 
manager of silicone products of 
General Electric Co.’s Chemical Div., 
has been elected a principal associ- 
ate of Cresap, McCormick & Paget, 
342 Madison Ave., New York, N. Y., 
management consultants. 


Joseph R. DeFilippis has joined 
Lupoline Automatic Polishing 
Equipment Corp., 99-111 Columbus 
Ave., Tuckahoe, N. Y. He will have 
full charge of the machine and as- 
sembly shop producing Lupoline 

(To page 248) 
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*That’s how he sends his 


plastics scrap to A. Bamberger 
—it’s worth a fortune!” 


Good as gold! And somewhere in your plant you have 
“hidden gold”...surplus virgin inventory, off-color 
molding powder, obsolete parts...scrap that’s idling 
and eating up space. Turn it into cash. Call us in. Write, 
phone or wire. Send samples, or let us inspect. You'll 
get top prices. And want to save money on purchas- 
ing? Try us for reprocessed and virgin plastics of 
guaranteed quality. 


CELLULOSE ACETATE * BUTYRATE * POLYSTYRENE 
POLYETHYLENE * METHYL METHACRYLATE * VINYL ° 
ETHYL CELLULOSE * NYLON * ACRYLONITRILE * CRYSTAL 
CLEAR PURGING COMPOUND FOR INJECTION MOLDERS 


A. BAMBERGER CORPORATION 


PLASTICS MATERIALS 
703 BEDFORD AVENUE, BROOKLYN6,N.Y. 
Phone: MAin 5-7450 * Cable: CHEMPROD BROOKLYN 
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Inside the plant of a leading New York moldetr... 
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In one of New York’s leading molding shops... 
where production schedules are tight, the variety 
of work great and mold changes frequent...they 
have piled up impressive evidence of the Fellows 
“6-200” productivity and versatility. 

Besides the many advantages of a full 6-ounce 
shot when needed, other modern machine fea- 
tures such as stroke length adjustment on both 
press and injection ends permit small high speed 
machine productivity for light shots...dry run 
speeds of 490 to 650 cycles per hour being obtain- 
able. Prepack and pre-position device (optional) 
brings plunger half-way forward during press 
dwell before injection... providing for increased 





speed and pressure transmission and up to 8 oz. 
shots. 

In fact, for manual operation of troublesome 
molds or full automatic operation of the better 
tools, the rugged construction, ease and speed of 
set-up and change over, simplified die clamping, 
large mold area and room between safety doors 
for auxiliary knock out or core pulling cylinders 
makes this machine a pleasure to tool. Shipped as 
a complete package... ready to go to work ... just 
connect power, water and drain. These are only a 
few facts. Don’t miss getting the whole story from 
the Plastics machine specialist at any Fellows 
office. It can mean real money to you. 


THE FELLOWS GEAR SHAPER COMPANY, Plastics Machine Division, Head Office and Export Department, Springfield, Vermont 
Branch Offices: 319 Fisher Bldg., Detroit 2 * 5835 West North Ave., Chicago 39 e 2206 Empire State Bldg., New York 1 
6214 West Manchester Ave., Los Angeles 45. 








THE PLASTISCOPE 


tumbling machines and tools for the 
plastics industry. Joseph Lupo will 
supervise the firm’s research and 


development laboratories. 


S. Sydney Minault has been named 
general manager of National Re- 
search Corp.'s Equipment Div., 70 
Memorial Dr., Cambridge 42, Mass. 
Mr. Minault has previously served 
as production manager and later 
vice president and general manager 
of Tracerlab, Inc. 


Dr. Edwin L. Lotz, formerly re- 
search director of Minnesota Mining 
& Mfg. Co.’s Irvington Varnish & 
Insulating Div., has been named 
general manager of Glass Fabrics 
Finishing Corp., Industrial Village, 
Cedar Grove, N. J. 

At the same time Dr. Lotz was 
appointed general manager, it was 
announced that Hess, Goldsmith & 
Co., Inc., 1400 Broadway, New York, 
N. Y., had acquired full ownership 
of Glass Fabrics Finishing Corp. 
from Waldrich Co., Delawanna, N. J., 
with which it had previously shared 
ownership. 


Clinton M. Anderson has 
named sales manager of Chemical 
Products Corp.’s Textile and Novelty 
Coatings Div., King Philip Rd., East 
Providence, R. I. 


been 


Milton W. Stein has been named 
Chicago representative of Toscony 
Fabrics, Inc., 303 Fifth Ave., New 
York, N. Y., for its line of printed 
Krene film and Filmtex. Mr. Stein, 
who replaces A. E. Kleine, will be 
located at 110 S. Dearborn St., Chi- 
cago, Ill. 


Harry G. Hoehler has joined the 
New York sales staff of Witco 
Chemical Co., 260 Madison Ave., 
New York, N. Y., and will handle the 
sales areas in Philadelphia, Pa., and 
Baltimore, Md. 


Paul S. Hess has been named tech- 
nical director of General Plastics 
Corp., Paterson, N. J. His responsi- 
bilities will include the development 
of new plastics coatings supplement- 
ing the custom applications of Teflon 
and other protective coating special- 
ties in which General Plastics is a 
specialist. Mr. Hess will also super- 
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vise the development of resins and 
plastics for use in casting, laminat- 
ing, and work. He 
was formerly connected with Na- 
tional Lead Research Laboratories 
and Congoleum-Nairn as 


encapsulating 


senior 
chemist in the research division. 


Eugene A. Glasser has been ap- 
pointed executive vice president in 
charge of manufacturing operations 
of Russell Reinforced Plastics Corp., 
Lindenhurst, N. Y. His assistant will 
be Warren Amendola. 


Andrew Rapas has been named 
manager of the Trenton, N. J., plant 
of St. Regis Paper Co.’s Panelyte 
Div. Mr. Rapas joined the organiza- 
tion in 1930. 


Charles F. Pfeifer has been ap- 
pointed president and general man- 
ager of Visible Package & Paper 
Corp., 439 Fourth Ave., New York, 
N. Y. His former affiliations were 
with Olin Chemica! 
Corp’s Film Div. as direct sales man- 
ager, U. S. Rubber Co., Newton Falls 
Paper Co., and Plastic Firm Corp. 


Mathieson 


E. Robert Lucas is now sales man- 
ager of Thomas Mfg. Corp.’s newly 
created General Merchandise Div., 
80 Clinton St., Newark 5, N. J. This 
division is a new department of the 
firm and will market such products 
as drug sundries, gift items, hard- 
ware, housewares, and notions. 


C. Gordon Jelliffe has been named 
vice president in charge of indus- 
trial sales of Columbus Coated Fab- 
rics Corp., Columbus 16, Ohio. Mr. 
Jelliffe, who joined the organiza- 
tion in 1940, was formerly sales di- 
rector of Columbus’ Col-O-Vin 
Vinyl Products Div. 


Norman R. Davis, formerly chief 
engineer of Majestic Molded Prod- 
ucts, Inc., 845 E. 138th St., New 
York 54, N. Y., is now vice president 
and general manager of the com- 
pany. 


Deceased 
Meyer Goldman, manager of the 
Quality Control Dept. of The Visk- 
ing Corp.'s Plastics Div., Terre 
Haute, Ind., died at the age of 41. 
Mr. Goldman had joined the com- 


pany in 1941 as a chemist, later serv- 
ing as supervisor of the Analytical 
Testing Section of the Central Lab- 
oratories. Last year he was named 
manager of the Quality Control 
Dept. 


MEETINGS 


March 14-18—American Society of 
Tool Engineers, Twenty-third An- 
nual Meeting and First Western In- 
dustrial Shrine Audi- 
torium, Los Angeles, Calif. 


Exposition, 


April 4-7—American Chemical 
Society, Div. of Paint, Plastics, and 
Printing Ink Chemistry, Cincinnati, 
Ohio. 


6-10—World Plastics and 
Exposition, National Guard 
Armory in Exposition Park, Los An- 
geles, Calif. 


April 13-15—The Society of the 
Plastics Industry, Inc., S.P.I. Pacific 
Coast Section Palm 
Springs, Calif. 


April 


Trade 


Conference, 


April 16-17—Packaging Machin- 
ery Manufacturers Institute, Semi- 
Annual Meeting, Palmer 
Chicago, IIl. 


House, 


May 1-4—American Institute of 
Chemical Engineers, Meeting, Sham- 
rock Hotel, Houston, Texas. 


May 7-15—The Society of the 
Plastics Industry, Inc., 1955 Annual 
Conference, Convention Cruise 
aboard Queen of Bermuda to 
Havana, Cuba, and Nassau, B.W.I. 


May 14-22—ACHEMA XI, Chemi- 
cal Plant and Apparatus Exhibition 
and Congress, Frankfurt am Main, 
Germany. Sponsored by Deutsche 
Gesellschaft fur Chemisches Ap- 
(DECHEMA). Addi- 
tional information may be obtained 
from the Chicago Section of the 
American Chemical Society, 86 E. 
Randolph St., Chicago, II. 

May 18-19—The Chemical Market 
Research Association, Annual Meet- 
ing, Hotel Plaza, New York, N. Y. 

May 31-June 3—Third Basic Ma- 


terials Exposition, Convention Hall, 
Philadelphia, Pa. 


S.P.E. Meeting 


March 9—Society of Plastics En- 
gineers, Newark, N. J., Section, Mili- 
tary Park Hotel, Newark, N. J. The 
meeting will consist of a panel dis- 
cussion on thermoplastic sheeting. 
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Modern Plastics 





Put Auburn’s engineering 
“know-how”’ and production 
facilities to work producing plastic parts for your 


product! Backed by 78 years experience! 





Our Diversified Facilities Include: 

@ Compression, transfer and high-specd 
plunger presses up to 600 tons capacity. 
Extrusion machines up to 4!2” screw size. 
Automatic rotary presses. 

Injection machines up to 22 oz. capacity. 
Vinyl dry blend compounds. 


Finer-textured, more uniform styrene 
sheets now available up to 51” wide... 
up to 4” thick. Any color. 


Tool and die shop ¢ Engineering services. 
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MICCROSOL, a product of Michigan Chrome & 
Chemical Company, is a true vinyl plastisol which 
can be readily adapted, through special formu- 
lation, to meet the strictest requirements for: 
dipping, casting, slush molding, etc. 

We will be pleased to submit a sample of one 
of our many proven coatings, or engineer a 
vinyl! plastisol for your product. 


Send us full particulars. 


AUTOMATION CYCLING “a 5 oe 
DUAL — SINGLE — SEMI , 


; Custom Engineered by 
COMPARE THESE FEATURES 


Outstanding in design and engineering 
* for high production and safety! — 
Vacuum accumulators boost cycling for 


QUICK ond POSITIVE * drape... vacuum... deep forming! 
HEIGHT ADJUSTMENTS Universally adjustable for simultaneous 


* operation of high and low molds! 
, Heats only areas needed! Spot zone con- 
trolled from 6” x 6” to full sheet area e 


with range from 4 to 40 watts per 
square inch! 
Illustrated: Comet Series PEX-TWIN, 36” 


x 48" molding area. Other sizes, 24” x 36” 8615 Grinnell Avenue 
and larger... semi and fully automatic. 
For complete information write Dept. MP-3 Detroit 13 Michigan 

' 
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CLASSIFIED ADVERTISEMENTS 


MODERN PLASTICS reserves the right to accept, reject or censor classified copy. 
EMPLOYMENT ¢ BUSINESS OPPORTUNITIES * EQUIPMENT (used or resale only} 





MACHINERY and EQUIPMENT 
FOR SALE 





HYDRAULIC PRESSES: 1—Erie Belt Press, 
1242 Tons, 2—8” openings, 18’-0” x 52” steel 
steam platens, 6 rams—30” dia. x 16” stroke; 
1—Birdsboro, 2000 Tons, down-acting ram 34” 
dia. x 14” stroke, 48” DLO, 42” x 42” bed area; 
i—Farrel, 1000 Tons, 2—6” openings, 42” x 42” 
steel steam platens, ram 36” dia. x 12” stroke; 
1—HPM, 750 Tons, down-acting, ram 28” dia. 
x 43” stroke, 72” DLO, 59” x 44” bed area, MD 
Low and High Pressure Pumps and Accumu- 
lator System; 1—Erie, 700 Tons, 2—7” open- 
ings, 38” x 38” steel steam platens, ram 30” 
dia. x 17” stroke; 1—Baldwin-Southwark, 400 
Tons, slab-side, 30” x 30” steel steam platens, 
23” DLO, ram 21” x 17” stroke; 1—Farrel, 393 
Tons, 48” x 48” steam platens, 2—15” openings, 
4 rams 10” dia. x 24” stroke, approx. 15” per 
opening; 1—Farrel, 200 Tons, 2—6” openings, 
36” x 36” steel steam platens, ram 16” dia. 
x 11” stroke; 1—Watson-Stillman, 110 Tons, 
15” x 15” steel steam platens, 10” DLO, ram 
82" dia. x 9” stroke, MD Pump; 1—Watson- 
Stillman, 100 Tons, down-acting ram 112” 
x 942” x 6” stroke, 22” x 20” bed, 24” DLO, 
self-contained, 15 HP MD Vickers Pump. Unit 
practically new; 1—Watson-Stillman, 100 Tons, 
11%” x 12” platens, 2242” DLO, ram—S8” dia. 
x 15” stroke, complete with 3 HP MD Pump; 
I—HPM, 100 Tons, 18” x 18” platen area, 
ram—S” dia. x 18” stroke, 30” DLO, steel 
cylinder—41000 PSI; 1—HPM, 35 Tons, down- 
acting ram 6” dia. x 6” stroke, 15” DLO, 12” 
x 6” bed area, self-contained; 2—Watson-Still- 
man Laboratory, 30 Tons, 6 42” x 9 V2” elec- 
trically heated platens, integral hand pumps. 
INJECTION MOLDING MACHINES: 1—Plas- 
ticor Vertical 2 oz; 1—HPM Horizontal Model 
54, 2 oz; 2—Reed-Prentice, 2 oz; 1—Watson- 
Stillman, 2 oz., Frame suitable up to 6 oz; 
2—HPM Model 200-H, 9 oz; 2—Lester, 12 oz. 
and 20 oz; 2—Impco Model VF-822A, 22 oz. 
EXTRUSION MACHINES: 1—MPM, 1951, 3 
HP Sterling Speed-Trol Drive; 2—MPM, 1951, 
40 HP M.D.; 1—MPM Pelletizer, 95% New, 
ou up to 1000 Ibs. per hour; 1—Royle 
No. Rubber, 5 HP M.D. MISCELLANEOUS: 
LF A Mixer, Lab Size 6, Class BB, 
Sigma Blades, Jacketed Body, arranged for 
Motor Drive. Banbury No. 1, Completely Chrome 
Plated Interior for Plastics, 50 HP Motor 
Drive, Oil Heating System, All Controls. 
Stewart Bolling 6” x 12” Lab Mill, 5 HP, MD, 
Safety Brake. Ball & Jewell Midget, Stainless 
Steel, 1 HP MD Rotary Cutter. Other sizes 
and makes of Plastics and Rubber Extruders; 
also Mills, Calenders, Mixers, Grinders, Pumps, 
Valves, Platens, etc. JOHNSON MACHINERY 
COMPANY, 683 Frelinghuysen Avenue, New- 
ark 5, New Jersey, Blgelow 8-2500. What Have 
You For Sale? What Are You Looking For? 





AVAILABLE AT BARGAIN PRICES 
Mitts & Merrill 15CD Rotary Cutter. J. H. 
Day, from 3% up to 100 gal., Imperial and 
Cincinnatus D.A. Jacketed, Sigma Blade 
Mixers. Day 15 to 10,000 Ibs. Dry Powder 
Mixers. Baker Perkins Heavy Duty Steam 
Jacketed, Deuble Arm, from 5 to 200 gal., 
Mixers (Unidor and Vacuum also). Gemco 
2000 Ib. 56 cu. ft. Double Cone Blender. 
Mikro Bantam 1SH, 2TH, 3W, 4TH Pulver- 
izers, Rotex, Tyler Hum-mer, Robinson, 
Raymond, Gayco, Great Western Sifters. 
Colton 2 RP and 3 RP Rotary & #52 
Tablet Machines. Carver Laboratory 20 ton 
hydraulic Press. Package Machy. FA, FA2, 
FA4, U4, Miller, Hayssen, Wrap-King, 
Scandia, Oliver Auto. Wrappers—all sizes. 
This is only a partial list. Over 5000 ma- 
chines in stock available for immediate de- 
livery. Tell us your machinery require- 


ments. 
UNION STANDARD EQUIPMENT CO. 
318-322 Lafayette St., New York 12, N.Y. 














FOR SALE: Injection Presses: 8, 12, 32 oz. 
Reed, 6, 12 oz. Lester, 9, 16, 40 oz. HPM, 1 oz. 
Van Dorn, 6 oz. Lewis, 4 oz. Impco. Extruder 
Conveyors. Scrap grinders. Ovens. Compression 
& Transfer presses: 50, 100, 250, 600 tons. 
Preform press Stokes 280 C. 42” Slitting & 
Rewind maeh. Big Fiberglas press & oven. 
1000 Ton Elmes Hobbing press. Read 6 at. 
mixer. Equipment to be inspected in operation. 
List Surplus Equipment with me. JUSTIN 
ZENNER, 823 Waveland Ave., Chicago 13, Ill. 
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KUX 22” dia. Single Punch Preform Machine. 
Leominster 8 oz. & Van Dorn 1 oz. Injection 
Molding Machines. Plastic and Rubber Equip- 
ment. Farrell 16”x48", 15°x36" and 6x12”, 
2 roll mills. Mills and Calenders up to 84”. 
New Seco 6”x12” and 6”x16” Lab. Mixing Mills 
and Calenders. Rubber & Plastic Extruders. 
Wat.-Stillman 75 ton automatic Molding Press 
20”"x20” platens. 200 ton Hobbing Press 18”x 
14” platens. HPM 200 ton 30x48” Platens. New 
Loomis 340 ton, 24”°x56” platens. 200 ton 
Brunswick 21"x21” platens, 14” Ram. South- 
wark 30 ton 14”x14” platens, semi-auto. 150 
Ton Bolling 20x20” platens. Also Lab to 2000 
tons from 12”x12” to 48”x48”. Hydr. Oil 
Pumps. Gould 75 HP motor Dr. 2 stage 
Centrif. Pump 2504. W.S. 4 Plgr. High and 
Low Pressure Hydr. Pump. Elmes Hor. 4 Plegr. 
4500 Ibs. and 5500 Ibs. Hydr. Accumulators. 
Stokes Automatic Molding Presses. Rotary & 
single Punch Preform Tablet Machine 1/2” to 
4”. Injection Molding Machines 1 oz. to 32 oz. 
Baker Perkins Jacketed Mixers. Plastic Grind- 
ers. Heavy duty mixers, gas boilers. Partial 
listing. We buy your surplus machinery. 
STEIN EQU fg CO., 107-8th Street, 
Brooklyn 15, N.Y STerling 8- 1944. 


FOR SALE: 32 oz. Lester, 32 oz. H.P.M., 60 
oz. H.P.M., 48 oz. Lester, $45,000. 48 oz. De- 
Mattia, new 20 oz. Lester, new 1950, $16,000. 
16 oz. H.P.M., 1952 16 oz. Reed-Prentice, 
1953. 12 oz. Lester, 1946, $7,000. 12 oz. Crown 
Moldmaster, $10,500. 12 oz. Watson-Stillman, 
excellent. 9 oz. H.P.M., $5,500. 8 oz. Fellows, 
1948, $7,500. 8 oz. Reed-Prentice, double link, 
$6,000. 8 oz. Lester, 1949, $7,500. 8 oz. Leom- 
inster, $5,000. 6 oz. Reed-Prentice, $3,500. 
6 oz. Lester, $4,000. 4 oz. Reed-Prentice, 1949, 
$4,750. 4 oz. Lester, 1949, $5,500. 4 oz. Impco, 
$8,000. 4 oz. Lester, $3,000. 4 oz. Lester ver- 
tical, $4,500. 3 oz. Fellows, $6,500. 2 oz. Wat- 
son-Stillman vert. almost new. Ball & Jewell 
Cumberland scrap grinders. 6 Tray Preheating 
ovens, $150. each. #235-A Stokes press. 80 ton 
Transfer & Compression press, brand new, 
$4,250. 3” cap. Extruder. New Italian make 
extruders. ACME MACHINERY & MANU- 
FACTURING CO., 102 Grove Street, Worcester, 
Mass. 





FOR SALE: 16 oz. HPM Injection Press. 1952 
model—delivered in early 1953. Like new— 
under six months total usage. Ready for im- 
mediate shipment. Can be seen running. Reply 
Box 34555, Modern Plastics. 


FOR SALE: BARGAIN PRICED 12 oz. Wat- 
son-Stillman injection presses—approximately 
7 years old—excellent maintenance—topnotch 
condition—anxious to sell. Reply Box 34655, 
Modern Plastics. 








FOR SALE: 1—F.B. 32”x92” inverted-L 4 Roll 
Calender, reduction drive, d.c. vari-speed 
motor; 1—Royle #4 Extruder, motor driven. 
1—6"x12” Laboratory Mill, m.d. 1—Ball & 
Jewell #2 Rotary Cutter, 15 h.p. motor. 3—#28 
Devine Vac. Shelf Dryers, 19—59”’x78” shelves, 
complete. 3—Colton #52 single punch Cabot 
machines, m.d. 1—Read-Standard 2000 Ib. steel 
horizontal mixer. 1—Farrel 20”x22”x60” mill, 
top cap frame, falk reduction drive, 100 h.p. 
motor. 2—Farrel 16”x42” Mills with reduction 
drive and 100 h.p. motor. 4—Hymac 125 ton 
Molding Presses, 16”x16” electrically heated 
platens. Also other sizes: Hydraulic Presses, 
Tubers, Banbury Mixers, Rotex Screens, Mills, 
Vulcanizers, Calenders, Pellet Presses, Cutters. 
Send us your inquiries. What have you for sale? 
CONSOLIDATED PRODUCTS CO., INC., 50 
Bloomfield Street, Hoboken, N. J. HOboken 
3-4425. N. Y. Tel.: BArclay 7-0600. 


FOR SALE: Stainless Steel Rotary Dryer, 
Link Belt Co., 5'2”%x16’, No. 502-16, with all 
auxiliary equipment. Roto Louvre type. Reply 
Box 34355, Modern Plastics. 

FOR SALE: Hobbing Press 800 Ton W.S. (2) 
300 Ton W.S. Presses 20x20 & 29x24 Platens. 
140 Ton W.S. 22x16 Platen. 85 Ton Waterbury 
Farrel 20x24 Platen. 63 Ton Press 15x15 
Platen with Pullback Cyls. 9, 8, 4, Oz. In- 
jection Molding Machines. 15 Ton Lab. Presses 
10x8 Platen. 10 Ton Lab. Presses 6x6 Platen 
Ball & Jewell Plastic Grinders. Standard 
Mystic Embossing Presses, Accumulators, 
Pumps, Valves. Many other Presses—Send For 
Bulletin. AARON MACHINERY CO., INC.., 
45 Crosby St.. New York 12, N. Y. Tel. 
WaAlker 5-8300, 





1—STOKES 200 Ton Hydraulic, Single Punch 
Press 10°x6” preform x5” depth of fill.l— 
National 10”x20” two roll Mill with 25 HP 
motor; 1—Baker Perkins 100 gal. S.S. double 
arm jacketed Vacuum Mixer; 2—Baker Per- 
kins, Readco 100 gal. Jacketed double arm 
Mixers; 1—Baker Perkins 50 gal. double arm 
jacketed Mixer 50 HP motor; 4—Stokes 
Rotary Preform Presses DD2, DDS2, D4 and 
D3; 1—Kux Model 15-25 double action Rotary 
Press; Also: Sifters, Cutters, Banbury Mixers, 
etc., partial listing; write for details; we pur- 
chase your surplus equipment. BRILL EQUIP- 
MENT CO., 2407 Third Ave., New York 51, 
SB. Be 


1” NRM PLASTIC LAB EXTRUDER electri- 
cally heated. One RC 100 Windsor twin screw 
extruder. 242” NRM Extruder oil heated. 342” 
Hartig extruder oil heated. #142 Ball and 
Jewell Cutter. 200 Ton Elmes Compression 
Molding Press 272” x 26” platens 30” day- 
light with pushback “eylinders. Reply Box 33155, 
Modern Plastics. 


FOR SALE: New Imported Extruders. Latest 
developments, self contained. Moderately 
priced. For details write or call, ACME MA- 
CHINERY & MANUFACTURING CO., 102 
Grove Street, Worcester, Massachusetts. Phone: 
Pleasant 7-7747. 


SAVE WITH GUARANTEED REBUILT 
EQUIPMENT: 2 new R. D. Wood 500 ton 
embossing presses; 54”x26” platen, HY- 
DRAULIC PRESSES; 40’x40", 36” ram, 1500 
tons; 2—27"x27”, 18” rams, 585 tons; 20x20” 
10” ram, 200 tons; 20”x20”, 14” ram, 200 tons; 
15°x15” 8” ram, 75 tons; 14”x14” 8” ram, 75 
tons; 2—19"x24” 10” rams 78 tons; 18”x18,” 7 
ram, 50 tons; 10—26"x26” 7” rams, 50 tons; 
12°x12” 72” ram, 50 tons; 14”x14” 8” ram, 
50 tons; 8”x9¥2”" 412” rams 20 tons; 16°x16” 
s ” rams, 12 tons; Carver model 150 and 6”x 

* LABORATORY PRESSES; Stokes Model T, 
late type with drive; Stokes Model T, late type 
with hydraulic equalizer system and drive; 
Colton 542T with drive PREFORM PRESSES; 
NEW UNIVERSAL DUAL PUMPING UNITS 
3—15 HP: NEW LABORATORY MILLS and 
CALENDERS; HPM 6” ram, 2500% pressure 
ACCUMULATOR; also Extruders, Mixers, Vul- 
canizers, Injection Moldine Units, ete. UNI- 
VERSAL HYDRAULIC MACHINERY COM- 
PANY, INC., 285 Hudson Street, New York 
13, N. Y. 
(5) NEW WATSON-STILLMAN EJECTION 
Molding Heating Chambers, one four ounce, 
one six ounce, two eight ounce, one sixteen 
ounce. Price one third the cost of new. New 
75 ton presses, size 10” ram, 10” stroke, 
$1100 each, ten day delivery f.o.b. Brooklyn, 
New York, one or more can be obtained. 
HYDRAULIC SAL-PRESS CO., INC., 388 
Warren Street, Bklyn., N. Y. 





ey TION MACHINES FOR SALE: 2, 4, 6, 

12, 16, 24 and 32 oz. Reed-Prentice; 
: a 9 and 16 oz. HPM; 4, 8, and 12 oz. 
Lester; 4, 8 and 22 oz. Impco; 12 oz. De- 
Mattia; 2 oz. Van Dorn; 4 and 12 oz. Watson- 
Stillman; 15 oz. Crown and 8 oz. Leominster. 
Machines can be inspected in operation. Reply 
Box 34955, Modern Plastics. 


FOR SALE: 2—400 ton compression molding 
presses; 2—Ball & Jewell cutters, No. 2, No. 
12; 2—Stekes Model 294 Preform presses, 4” 
tablets; 1—Colton 512 piece Preform press ; 
2—Plastics extruders, 242”, 344"; also mixers, 
mills, presses, et cetera. C HEMIC "AL & PROC- 
ESS — CORP., 148 Grand Street, 
New York, N. 





FOR SALE: 20 oz. Lester-Phoenix Injection 
Molding Press (new 1951); 12 oz. Watson- 
Stillman Injection Molding Press; 50 Ton 
Model 235 Stokes Press; (2) 15 Ton Model 200 
D3 Stokes Presses; 3 & 5 HP Vickers Pumping 
Units; G-8 Porter Cable Belt Sander; 150 
Ton Baldwin-Southwark Hydraulic Press; 
JOHN F. CARSON, A & Venango Sts., Phila. 
34, Pa. GArfield 6-2221. 
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for STAIN RESISTANT vinyl coatings 


























use Mark M-Mark PL Stabilizers 
IN YOUR PLASTISOLS E ORGANISOLS 


Sulphur and copper staining, during processing and 
use, of coated fabrics and slush molded products, can 
now be eliminated by using Mark M and Mark PL 
Stabilizers in the formulations used. 


This advantage, in itself, is a powerful reason for 
using these two low cost stabilizers. However, they 
also offer many other advantages. 


Mark M and Mark PL Stabilizers provide un- 
matched heat and light stability ... maintaining “true” 
color from formulation through processing to the 
finished product. They provide the highest degree of 
clarity ... limited only by the resin itself. 


And, because Mark M and Mark PL Stabilizers 
maintain plastisol and organisol viscosity over longer 
periods of time, you get a further operating advan- 
tage: you can mix larger batches and be sure they 
will be free flowing and easy to handle even after 
months of storage. 


Both of these Argus stabilizers are in a convenient 
liquid form which mixes easily with the resin. They 
will surely improve the quality of your. vinyl coated 
products. See for yourself — write today for a generous 
working sample and Technical Bulletin No. 2. 


633 COURT STREET 
“PURR-FECTION” 


March * 1955 


BROOKLYN 31, N.Y. 











CLASSIFIED ADVERTISING 
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FOR SALE: LATE 1951 MODEL—16 oz. HPM 
press. Very reasonably priced—good condition 
—well maintained—available immediately—Can 
be seen in operation—A real bargain for the 
right party. Reply Box 34755, Modern Plastics. 





MACHINERY FOR SALE—16 oz. HPM—Ex- 
cellent Condition—can be seen in operation. 
Reply Box 32255, Modern Plastics. 





FOR SALE 
Lester 38-27-12 Injection Molding Machine 
12 ounce capacity. Excellent running con- 
dition, can be seen in operation. 
STERLING PLASTICS CO. 
1140 Commerce Avenue Union, New Jersey 











METAL FILM EVAPORATORS, NYLON 
MOLDERS. Do you require dry atmosphere? 
We have used Pittsburgh Lectrodryer, Model 
CHG, Serial #6671. Excellent condition. Will 
reduce humidity in middle-sized room to 15 
relative on humid summer day. Price $500, 
approximately one-third of same equipment 
new. Reply Box 35455, Modern Plastics. 








FOR SALE: Steel Belt Casting Machine— 
Coater and laminator—both machines ideal for 
development or laboratory use. Reply Box 
35555, Modern Plastics. 


MACHINERY and EQUIPMENT 
WANTED 


WANTED: Used Foremost grinder, 3 or 5 or 
10 H.P., also Cumberland notched knife dicer. 
Reply Box 36055, Modern Plastics. 








MATERIALS WANTED 








WANTED: Plastics Scrap and Rejects of 
all kinds, ground and unground. Also re- 
jected molded pieces and surplus virgin 
molding powders. Top prices paid. A. BAM- 
BERGER CORPORATION, 703 Bedford 
Ave., Brooklyn 6, N. Y., Tel.: MAin 5- 


7450. 








WANTED: 212” NRM OIL HEATED EX- 
TRUDER. Please describe condition, type of 
screw and furnish price in reply. 

Reply Box 35355, Modern Plastics. 











WANTED: Machinery including Rubber Mills, 
Hydraulic presses, Study mixers, Calenders, 
Banbury mixers, Pulverizers, Grinders, Rotary 
cutters, Extruders, Screens, Injection Molding 
machines, Dryers. Will purchase complete 
plant. CONSOLIDATED PRODUCTS CO., 
INC., 50 Bloomfield Street, Hoboken N. J. 
HOboken 3-4425. N. Y. Tel.: BArclay 7-0600. 








WANTED: 54” or 60” plastic mill steam gen- 
erator or boiler for above mill and pelletizing 
or dicing machine. Reply Box 35955, Modern 
Plastics. 


WANTED: 150 Ton Molding Press, Stokes R4 
Preform Press, 8 oz. Injection Molding Ma- 
chine, No. 3 Banbury Mixer, Calender, Ex- 
truder. Give particulars. Reply Box 34455, 
Modern Plastics. 


MATERIALS FOR SALE 














FOR SALE: 20,000 Ibs. low priced Re- 
ground Acrylonitrile Copolymer, for plating 
applications, etc.; 5,000 Ibs. Metallic Silver 
Reprocessed Polystyrene Pellets; 20,000 Ibs. 
low priced Black Cellulose Acetate; Large 
variety Bright colors Acetate and Butyrate 
Pellets. All at low prices. Samples on re- 
quest. A. BAMBERGER CORPORATION, 
703 Bedford Ave., Brooklyn 6, N. Y., Tel.: 
MAin 5-7450. 











FOR SALE: 20,000 Ibs. each Red and Blue 
Styrene Pellets. Surplus lot Red Acetate Pel- 
lets—15,000 Ibs. Both attractively priced. We 
are also in the market for all surplus plastic 
scrap and powder. PLASTIC MOLDING POW- 
DERS, INC., 2004 MacDonald Avenue, Bklyn., 
N. Y. Tel.: ES 5-7943. 











ODD LOT—50,000 Ibs. Standard Plasticizer 
for Ethyl Cellulose, Cellulose Acetate, Vinyls— 
19.5¢ per; pound. Contact us for details. 
ACETO CHEMICAL CO., INC., 40-40 Law- 
rence St., Flushing 54, N. Y. INdependence 
1-4100. 








FOR SALE: 5,000 Ibs. Pink Reprocessed Buty- 
rate 30¢ per Ib; 5,000 Ibs. Black Reprocessed 
Butyrate 25¢ per Ib.; 12,000 Ibs. Reground As- 
sorted and Mixed 20¢ per Ib.; colored Butyrate 
8,000 Ibs. Clear Cellulose Acetate Pellets M H 
Flow 35¢ per Ib. Reply Box 35055, Modern 
Plastics. 
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WANTED: Plexiglas and Lucite scrap, sal- 
vage and cut-offs, any quantity. DUKE PLAS- 
TICS CORP., 406 Atlantic Ave., Bklyn. 17, 
N. Y. ULster 8-9413. 


INTERESTED IN PURCHASING odd lots of 
resin and off resin. Any quantity, large quan- 
tities preferred. Reply in detail sending sam- 
ples and identify material offered. Reply Box 
32955, Modern Plastics. 








SCRAP PLASTICS, all forms, waste and sur- 
plus plastic molding materials, rejects in any 
form. We will also buy your obsolete inven- 
tories of molding powders, stabilizers, plasti- 
cizers and other plastic and chemical materials. 
ACETO CHEMICAL CO., INC., 40-40A Law- 
rence St., Flushing 54, N. Y. INdependence 
1-4100. 





SELL US YOUR PLASTIC SCRAP. Poly- 
ethylene, Polystyrene, Acetate, Ethyl Cellu- 
lose, Acrylics, Butyrate, Nylon. GEORGE WO- 
LOCH, Inc., 82 Beaver St., New York 5, N. Y. 





MOLDS FOR SALE 


MATCHED METAL STEEL DIES to produce 
fiberglass reinforced plastic bathtub size 4'6” 
x 15” deep x 27” wide. Dies cost $15,000 origi- 
nally. Since we are custom molders, we are 
not in a position to market bathtubs. Priced 
for quick sale including preform screen— 
$5,000. Dies guaranteed in excellent condition. 
MOLDED FIBERGLASS CO., Ashtabula, Ohio. 








FOR SALE: A-1 condition, production molds 
on current syndicate listings on the following: 
Toys: Ranger Men w/Shooting Gun, Clicker 
Pistols, Toy Binocular, Notions: Clown Ear 
Muffs, three types of Sewing Kits. Stationery: 
Pencil Box. Household: Flower Pots. Above 
reasonably priced for quick sale. Samples and 
further information on request. Box 33255, 
Modern Plastics. 





FOR SALE: Single cavity mould for toilet seat 
lid. Single cavity mould for toilet seat. Tool 
steel semi-automatic. T. K. MANUFACTUR- 
ING COMPANY, INC., Box 116, Ava, Missouri. 





MOLDS WANTED 


WE ARE PURCHASERS of injection moulds 
in good condition for European market. Offers 
with samples, size of moulds, number of prints, 
prices . . . for the following items: toys, 
novelties, advertising goods, kitchen and 
household utensils, brushes, stationery, school 
furniture. Wanted also exploitation of patents, 
licenses, close cooperation with foreign firms. 
FRANCE MACHINES, Départment  Plas- 
tiques, 13 Bd. des Brotteaux, Lyon. (France) 











ENGLISH MANUFACTURER visiting U.S.A. 
in March seeks contacts with Manufacturers 
for exchange and/or purchase of Injection 
Moulds for 2, 4, 6, and 8 oz. Machines. Is 
mainly interested in Fancy Goods, Haberdash- 
ery Lines, Hair Ornaments, Jewelry, Notions. 
Reply Box 32155, Modern Plastics. 





PLANTS WANTED 


WANTED POLYETHYLENE FILM MANULU- 
FACTURING PLANT: Will buy interest in 
plant for production and sales of Polyethylene 
seamless tubing and film. Desires Eastern 
location. Personnel must be aggressive and 
have thorough experience in manufacturing 
techniques and be ready for fast growth with 
added capital. Reply Box 30655, Modern Plastics. 


EXTRUSION AND VACUUM FORMING 
PLANT WANTED: A large plastic molder 
will furnish capital and sales organization for 
expanding Styrene extrusions and vacuum 
forming. Prefers location in Midwest area. 
Desires plant sufficiently staffed for rapid ex- 
pansion. Reply Box 30555, Modern Plastics. 








WANTED: Modern Plastics Injection Molding 
Plant. Metropolitan New York area preferred. 
Consider partnership. Write details. All re- 
plies confidential. Reply Box 33555, Modern 
Plastics. 





PLANT FOR SALE 


FOR SALE: Medium size modern plant (ap- 
proximately 6200 square feet) producing re- 
inforced and vacuum molded products. Now 
producing custom molded products—also pro- 
ducing and marketing our own established 
line. Reply Box 33355, Modern Plastics. 








HELP WANTED 








CHEMIST OR 
CHEMICAL ENGINEER 
with experience in Polyester—Fiberglas and 
related laminates. Fine opportunity with 
expanding corporation. 
LURIA-COURNAND, INC. 
Havre de Grace, Maryland 











POLYETHYLENE FILM ENGINEER: Ex- 
perienced in the manufacture of extruded 
seamless tubing and film. Large plastic fabri- 
cator wants to expand into that field. Wonder- 
ful opportunity for right man with a thorough 
background experience capable of setting up 
small modern production plant designed for 
rapid growth. Send full resume of qualifica- 
tions and experience. Reply Box 30355, Modern 
Plastics. 





VINYL FLOORING CHEMIST 
Leading flooring manufacturer has position 
available for chemist experienced in com- 
pounding and processing vinyl flooring or 
allied products. Experience in rubber com- 
pounding helpful, but not essential. Excel- 
lent opportunity for right man. Write 
giving full particulars regarding age, ex- 
perience, education and salary expected. 
All replies held in strictest confidence. Our 
employees know of this advertisement. 
Reply Box 31955, Modern Plastics. 











PLASTICS MATERIALS MANUFACTURER 
WANTS experienced salesman for Chicago and 
Middle Western Territory. Must be capable 
buyer, seller and trader of Virgin and Scrap 
materials. Send complete resume stating sal- 
ary required. Reply Box 35855, Modern Plastics. 


SALES REPRESENTATIVE. Growing mid- 
western concern seeking experienced man in 
Fluoro-carbon compounds. Chemical education 
desirable. Capable of developing and handling 
industrial accounts. Real opportunity with un- 
limited territory. Permanent connection. Salary 
and expenses. Reply should give complete de- 
tails of education and experience. All inquiries 
held confidential. Reply Box 34855, Modern 
Plastics. 


EXTRUSION AND VACUUM FORMING EN- 
GINEER: To set up and operate custom pro- 
duction facilities in Styrene sheet. To locate in 
Midwest near potential volume production 
center. Reply Box 30455, Modern Plastics. 








EXTRUSION OPERATOR 
Set-up man with wide experience to assist 
supervisor im long established extrusion 
plant New York City. Will help relocate. 
Reply Box 31755, Modern Plastics. 











PLASTIC FILM—SALES & PRODUCT DE- 
VELOPMENT. Unusual opportunity for two 
technically trained men to play direct part in 
growth of new product line of well-known 
diversified company. 1) SALES DEVELOP- 
MENT—agegressive competent man to take 
charge of economic evaluation, marketing, and 
application program of specialized plastic film 
product line; sales experience and research 
familiarity required. 2) PRODUCT DEVELOP- 
MENT—man experienced in plastic film formu- 
lation, processing and application to integrate 
development program on plastic films with po- 
tential industrial uses. Reply Box 35155, Mod- 
ern Plastics. 


EXCELLENT OPPORTUNITY for man with 
experience in the extrusion and compounding 
of vinyl plastics. To set up and take charge 
of extrusion operation and compound de- 
velopment for established firm. Southern loca- 
tion. Submit resume of experience and salary 
requirements. Reply Box 31555, Modern 
Plastics. 





Modern Plastics 





A MONTECATINI PRODUCT 


AVAILABLE IN 


VARIOUS GRADES FOR ALL CHEMORE CORPORATION 


APPLICATIONS 21 WEST STREET, NEW YORK 6, N. Y. 
PROMPT DELIVERY FROM TEL.: HA 2-5275 


STOCK IN U.S.A. & CANADA 


March « 1955 
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CLASSIFIED ADVERTISING 
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SALES MANAGER 
Progressive, successful Midwest manufac- 
turers of specialty chemicals for the plastics 
industry is seeking a man to direct its sales 
activities. Sell through agents, later own 
salesmen. Must be imaginative and flexible, 
an executive capable of technical sales ad- 
ministrative planning and organizing. Ex- 
perience in some branch of specialty and 
fine chemicals required, plastics desirable. 
Moderate travel, home all weekends. Desir- 
able salary based on your qualifications, 
plus substantial bonus, pension plan. Please 
reply in detail, in complete confidence. 
Reply Box 33055, Modern Plastics. 











COLOR TECHNOLOGIST—Man with college 
degree and about three years of practical ex- 
perience in plastics color control. Should be 
familiar with methods of adding colorants, with 
molding equipment and with visual and instru- 
mental color matching. Salary open. Reply Box 
31455, Modern Plastics. 





PRODUCTION SUPERINTENDENT: Nation- 
ally known eastern plastics material supplier 
has opening for production superintendent. 
Prefer background in thermosetting field. 
Must be experienced in labor relations and have 
necessary background to correlate and super- 
vise plant's entire production. Work in con- 
junction with management, sales and planning 
section. This represents an unusual opportunity 
for the right man. Salary commensurate with 
experience. Please send vomplete work resume 
and photograph with first letter to Box 30755, 
Modern Plastics. 





OPPORTUNITIES IN PLASTICS: As a large 
pioneer molder and extruder, we are continu- 
ally expanding our processes and applications, 
and consequently our personnel. That means 
we are interested in adding qualified personnel 
to all departments, with or without previous 
experience in plastics. Write giving full de- 
tails, including salary expected, to Personnel, 
CHICAGO MOLDED PRODUCTS CORPORA- 
TION, 1020 North Kolmar Avenue, Chicago 
51, Illinois. 





PLASTICS ENGINEER 
Production and Development Engineer; ex- 
perienced in formulation, evaluation and 
competitive analysis of all phases of dry 
blends and conventional extrusion com- 
pounds, plastisols, surface coatings, ad- 
hesives and sealers. Plant is located in 
Northwestern Ohio. Reply, stating age, edu- 
cation, experience and salary requirements. 
Reply Box 33655, Modern Plastics. 











CHEMICAL ENGINEER: At least 5 years ex- 
perience. Preferred background in phenolic 
resin chemistry and production. Responsibilities 
will include process investigations and develop- 
ment work. Follow up and supervise installa- 
tion of new equipment working with present 
Engineering Dept. General trouble shooter in 
plant on both materials and process problems. 
Excellent opportunity with large eastern plas- 
tics manufacturing company. Good salary 
range. Please send complete resume and photo- 
graph to THE BORDEN CO., Chemical Div., 
Durite Plastics Dept., 5000 Summerdale Ave., 
Phila. 24, Pa. 





CHEMIST—VINYL COATING 
Require chemist experienced plastisol 
formulations for fabric coating operation. 
Good opportunity. All replies confidential. 
Our employees know about this ad. Reply 
Box 35255, Modern Plastics. 





REINFORCEP PLASTICS DEVELOP- 
MENT: An engineer or chemist is required 
to undertake laboratory and field investiga- 
tions in the practical application of glass- 
reinforced polyester resins. Ability to solve 
fabrication problems and provide technical 
service is a particular requirement. This is 
an unusual opportunity for a well-trained 
technical man. Send full particulars to 
HOOKER ELECTROCHEMICAL COM- 
PANY, Industrial Relations Department, 
Box 344, Niagara Falls, New York. 

















LOS ANGELES PLANT NEEDS highly ex- 
perienced man for complicated vacuum and 
deep draw operations, on Plexiglas Royalite 
and Dow sheet mat. Must be thoroughly ex- 
perienced with all phases of tooling and able 
to do some himself. Must have thorough active 
mechanical background. Applications will be 
treated very confidentially. Reply Box 34055, 
Modern Plastics. 





WANTED: We are looking for a man ex- 
perienced in plastisol and organisol types of 
vinyl coating to take charge of a vinyl coat- 
ing plant. Address all inquiries to: ALLIED 
FABRIC CORP., 92 Brookline Street, East 
Lynn, Mass. Lynn 2-6670. 
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VINYL CHEMIST—experienced in development 
work for heavy gauge calendering and con- 
ventional extrusion compounds—all replies 
confidential. Kindly include full details of ex- 
perience, education and salary requirements. 
Reply Box 31255, Modern Plastics. 





FLOOR TILE CHEMIST WANTED 
Experienced manufacture Vinyl Tile. Good 
salary, liberal insurance, hospitalization 
and retirement. Replies will be confidential. 
Reply Box 32555, Modern Plastics. 











PLASTIC COLORIST—Supervisor with college 
degree and five or more years of experience 
in coloring plastic materials. Intimate knowl- 
edge of colorants, of methods of incorporation 
and of instrumental control of color required. 
Familiarity with mills and extruders desirable. 
Supervise sizable group preparing color 
matches and sample orders. Salary commen- 
surate with experience. Reply Box 31355, 
Modern Plastics. 





VINYL CHEMIST 
Experienced heavy or light gauge calender- 
ing. Good salary, liberal insurance, hos- 
pitalization and retirement. Replies treated 
confidentially. Reply Box 32655, Moderr 
Plastics. 











CHEMIST OR CHEMICAL ENGINEER with 
3 to 7 years in Vinyl Polymer Development, 
Process Control, or Production Supervision. 
This position offers a challenge, good prospects, 
and security with an expanding firm, pro- 
ducing Plastic Resins, including Vinyl Mono- 
mer and Polymer, as well as other chemicals. 
Apply by mail toe: NAUGATUCK CHEMICAL, 
Division U. Rubber Co., P. O. Box 460, 
Painesville, Ohio. 





PLASTICS ENGINEER. Major packaging firm 
has opportunity for Plastics Engineer with 
mechanical engineering degree and ability to 
develop devices, methods and procedures in 
field of packaging and plastic containers and 
fitments. Knowledge of, and experience with, 
properties of plastics and chemical materials 
necessary. Job requires creative thinking in 
packaging assignments and developing new 
ideas and techniques. Must have ability to 
meet people and represent firm in customer 
consultant contacts. Training program pro- 
vided to supplement previous experience. Reply 
Box 31855, Modern Plastics. 





TOOL DESIGNER 

With 10 to 15 years experience on plastic 
injection or die casting molds. Knowledge 
of injection molding equipment desired. 
Excellent opportunity with well established 
proprietary molder in Greater New York 
area. Position open as result of retirement. 
Please furnish complete resume and state 
salary desired. Reply Box 34255, Modern 
Plastics. 











CHEMIST OR CHEMICAL ENGINEER: Mid- 
west injection, compression, and _ transfer 
molder requires person for research and devel- 
opment work involving materials and products. 
Excellent opportunity for advancement. Send 
complete resume, salary expected, and recent 
photograph. Reply Box 30255, Modern Plastics. 





POLYETHYLENE TECHNICAL SERVICE 
& DEVELOPMENT: The Spencer Chemical 
Company program of expansion and diversi- 
fication continues to offer rapid advance- 
ment for men with ability and determina- 
tion. Do you have a substantial background 
of experience in wire and cable insulation 
or general thermoplastics processing? Are 
you sufficiently versatile to deal equally well 
with people and equipment? Would you like 
to represent “America’s Growing Name in 
Chemicals”? Please outline your education, 
experience, and initial salary requirements. 
All inquiries will receive immediate atten- 
tion and will be held strictly confidential. 
Write: Technical Service Section, SPENCER 
CHEMICAL COMPANY, 610 Dwight 
Building, Kansas City, Mo. 











PVIVUICTTE FF EMS OTER DS 


PLASTLCS CHIEF ENGINEER. Long estab- 
lished Chicago area company wants one of the 
best men in the industry. Experienced and 
know-how, specializing injection mold design, 
mold estimating and placement of tools, to 
head dept. and a responsible for all engineer- 
ing. Top salary plus profit sharing bonus. 
Reply Box 33455, Modern Plastics. 





CHEMICAL ENGINEER 
. . to help create new materials for indus- 
try. Once-in-a-lifetime opportunity for 
chemical engineer with Creative Ability to 
join a new department. Should have 2-5 
years plastics compounding and processing 
experience. Will work closely with produc- 
tion facilities, research laboratories, and 
industrial designers to make new commer- 
cial forms of basic resins and plastics. 

Reply Box 33955, Modern Plastics. 











ENGINEERS — SALESMEN — ADMINIS- 
TRATORS — EMPLOYERS: Confidential, rapid 
and professional service for nation wide place- 
ment in the Plastics field. Write giving age, 
education and brief experience. Employers send 
us job description. We will let you know how 
we can help you by return mail. GRAEBNER’S 
PLASTICS EXCHANGE “The Nation's Larg- 
est”, 116 South Michigan, Room 705, Chicago 
3, Illinois. 





TEXAS NEEDS HELP 

We have permanent opportunities galore 
for injection molding plant personnel— 
plant engineer, assistant plant superintend- 
ent, foremen, production manager, ma- 
chine operators. We are proprietary mold- 
ers of exciting nationally accepted new 
plastic housewares. In large newly equipped 
modern plant constantly expanding. LOMA 
PLASTICS, INC., P. O. Box 11277, Fort 
Worth, Texas. 











CHIEF ENGINEER—Wanted for large well- 
established INJECTION MOLDING Company 
that also does painting and assembly; located 
on Long Island, N. Y. Full responsibility for 
all engineering, including product development, 
mold design, tool and product estimating, order- 
ing and follow up of molds, development and 
installation of manufacturing methods. Ex- 
perience in high production paint spraying 
helpful. Salary open. Confidential. Reply im- 
mediately, Box 30955, Modern Plastics. 





SITUATIONS WANTED 


AVAILABLE—Young, married man, 34, al- 
most 10 years experience in extrusion of ther- 
moplastics. Shift foreman 5 years, Process 
Engineering 1% years. Rod, tubing, custom 
shapes, sheet, blown ware. Heavy experience in 
polyethylene film, layflat, including dry color- 
ing, embossing, reclaimi Desires position 
with advancement. New England preferred, but 
will consider elsewhere. Reply Box 31655, Mod- 
ern Plastics. 











PLASTICS ENGINEER: Extensive experience 
with extrusion of top quality polyethylene flat 
film and blown tubing plus diversified ex- 
perience with extrusion of other thermoplastics. 
Over ten years in the plastics industry. Both 
production and development experience. Gradu- 
ate engineer. Family. Willing to relocate for 
more responsible position in process or prod- 
uct development, production, or customer serv- 
ice laboratory. Reply Box 33855, Modern Plas- 
tics. 


PLANT MANAGER: Broad experience in all 
phases of Plastics and Mechanical Rubber prod- 
ucts. Presently employed as General Manager 
of Plastic extrusion and rubber company. Solid 
background in production, engineering, main- 
tenance and estimating. Excellent Sales Con- 
tacts. Desires position in progressive company 
where proven ability will be recognized. Loca- 
tion is immaterial. Available on short notice. 
Reply Box 32855, Modern Plastics. 


REINFORCED PLASTICS ENGINEER—High- 
ly mechanical chemical engineer, age 33, ex- 
perienced in all phases of reinforced plastics 
field, viz., new product evaluation, design, all 
methods of development and _ production. 
Knowledge of polyester and epoxy resins, all 
types of glass reinforcements, adhesives, sand- 
wich core materials. Can design process equip- 
ment. Can set up and administer a complete 
organization. Reply Box 32055, Modern Plas- 
ties. 


Modern Plastics 








PROFESSIONAL PLASTICS CONSULTING 
ENGINEER desires working arrangement with 
firm planning expansion or entrance into re- 
inforced plastics field. Fifteen years experience 
as manufacturer and consultant operating own 
business in Los Angeles area. Desire new con- 
tacts and engineering challenge. Varied ex- 
perience in development, personnel instruc- 
tion, writing, lecturing, plant set-up, manage- 
ment, materials evaluation and product appli- 
cation. Considerable experience in automobile, 
boat, aircraft and related industrial units with 
several basic processes and procedures to 
credit. Prefer performance contract arrange- 
ment. Will consider foreign or overseas situa- 
tion. Illustrated brochure of qualifications to 
principals. Reply Box 32355, Modern Plastics. 


EXECUTIVE SALES ENGINEER: Seasoned 
graduate engineer with outstanding achieve- 
ment in developing and marketing new, high 
volume, Molded Industrial Packaging and 
proven sales record in Custom Injection Molded 
Parts. Thorough working knowledge part de- 
sign, tool making and molding operations, 
marking and assembly. 9 years in field. Cur- 
rently employed. Seeking wider opportunity. 
Reply Box 33755, Modern Plastics. 





SALES AGENTS WANTED 


SALES REPRESENTATIVES WANTED: We 
are looking for experienced manufacturers rep- 
resentatives to sell for us on a commission basis 
for the New York, New England and Eastern 
Area. Custom compression, plunger and trans- 
fer molded items are what we desire to quote 
on in volume. We are located in Mid-West 
and prefer men calling on industrial accounts. 
Reply Box 35655, Modern Plastics. 





WANTED — MANUFACTURER’S SALES 
AGENT with established accounts to represent 
producer of embossed and sprayed plastic 
sheets. We have unique designs with popular 
appeal and are desirous of broadening our 
outlets in various fields. Liberal commission. 
All replies confidential. Reply Box 35755, Mod- 
ern Plastics. 


PLASTIC EXTRUDER SEEKS MANUFAC- 
TURER’S REPRESENTATIVE with following 
among users of plastics, preferably currently 
representing converter of plastic materials by 
other basic methods. Reply Box 32755, Modern 
Plastics. 





CUSTOM EXTRUDER wants sales representa- 
tive. We specialize in custom extrusion of 
vinyl shapes and have own compounding fa- 
cilities. Have number of territories open. Are 
interested only in men of proven ability who 
have established contacts with industrial ac- 
counts. Commission basis. Reply Box 31055, 
Modern Plastics. 

MANUFACTURERS REPRESENTATIVES to 
sell custom molded compression and injection 
plastic parts in several open territories in- 
cluding New England, New York and eastern 
Pennsylvania, Chicago and Mid-West area. 
Must be experienced with Engineering back- 
ground preferred. Commission arrangement 
with established molder located in western 
Pennsylvania. We are interested particularly 
in men calling on industrial accounts. Reply 
Box 30855, Modern Plastics. 





MISCELLANEOUS 








IMPORTANT FRENCH CONCERN 
with powerful machinery equipment seeks 
manufacturing-licenses of rubber or plas- 
tics wide sale articles, for Shoe-Making 
uses. Send offers to: N°E. 3625, CON- 
TESSE & CIE, 8 Square de la Dordogne, 
Paris 17, France. 











TO ACT AS SALES REPRESENTATIVE in 
New England for manufacturer selling to 
plastic fabricators and extruders. Resins, fill- 
ers, pigments, plasticizers, solvents, plastic 
sheeting, etc. $75 weekly first 5 months. Sales 
reports given. Territory and commission there 
after. Limited warehousing possible. Technical 
background plus manufacturing and sales ex- 
perience. References. Interview if practical 
Reply JAMES HART, South Main Street, And- 
over, Mass. 


INTERESTED IN PURCHASING: Dimethyl 
Phthalate, Diethyl Phthalate, Tricresyl Phthal- 
ate, Ortho-Nitrobiphenyl, Ethox Methox, Di 
Carbitol, Pycal 94. PEERLESS CHEMICAL 
CORP., 181 Greene Street, N.Y.C. 12. 


PLASTIC INJECTION—Compression manufac- 
turing specialist, twenty years experience in 
plant set up and operation, desires to join 
forces with reliable company using large vol- 
ume of molded parts, who is interested in set- 
ting up own operation to insure delivery and 
reduce costs. Company that qualifies may ob- 
tain half stock interest with little capital 
outlay. Location northern Virginia. Have suit- 
able building, capital. Reply Box 32455, Modern 
Plastics. 


MANUFACTURERS REPRESENTATIVE with 
large industrial following in Northern Ohio 
desires connection with Mid-West Custom 
Molder. Can offer aggressive sales force with 
engineering know-how. Established, references 
Reply Box 31155, Modern Plastics. 





Up to 60 words .. .. .$10.00 
Up to 60 words (boxed) $20.00 





All classified advertisements payable in advance of publication 
Closing date: 28th of the second preceding month, e.g., February 28th for April issue 
Up to 120 words 
Up to 120 words (boxed) $40.00 


for further information address Classified Advertising Department, 
Modern Plastics, 575 Madison Avenue, N. Y. 22, N. Y. 


.. $20.00 Up to 180 words ......$30.00 


Up to 180 words (boxed) $60.00 
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perience in one of the following: 


testing of materials. 


Write or apply 
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MATERIAL 


PROCESS 
ENGINEER 
METALLIC SANDWICH 
AND SEALANTS 


BSME or equivalent with a minimum of 2 years ex- 


e Metallic Sandwich (Stress Background) 
e Sealants (Fuel & Pressure Applications ) 


to assist in material and process specification prepa- 
ration, design applications and development, and 
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North American Aviation 
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Plastics 


for America’s 
LEADING MANUFACTURERS 
ALL MATERIALS — ALL METHODS 


40 YEARS OF 
PLASTIC MOLDING EXPERIENCE 


INDUSTRIAL CHEMICAL CO. 


1] ELKINS ST., $0. BOSTON, MASS., SOuth 8-4240 





BRANCH OFFICES 


11 PowersBldg. P.O. Box 5604 





— — 
The MOST 




















SCIENTIFICALLY EXTRUDED 









UNIFORM IN GAUGE 





Color range to suit your job thickness 
from .003 to .200. Our Acetate and 
Styrene SHEETS, ROLLS and FILMS 


| STYRENE 


SUITABLE FOR 


VACUUM FORMING 


Perfect for Silk Screening. 
Furnished in widths from 1” 
to 60 inches. 


“ate "pac, JON 
Sales Representatives 


STYRENE Conveniently Located 


JOSEPH DAVIS PLASTICS CO. 


431 Schuyler Ave., Arlington, N. J. 
Telephone KEarny 2-0980-098),  N. Y. REctor 2-8354 


























for your dollar 


WITH 


P-220 


PLASTICIZER 


In vinyl! formulations where resilience is the primary 





consideration and cost of utmost importance we 
recommend that you evaluate KP-220. KP-220 is a low 
cost plosticizer which wili impart to vinyl compounds 
comparable resilience to the cured plastic as will much 
higher priced plasticizers KP.220 far exceeds DOP in 
regard to resilience, with about 85% more bounce in 
like formulations Actual resilience figures in our 


standard test with formulations containing the efficiency 
proportion of plasticizer show 6.1 inch of bounce for a 
plastic containing KP-220 to 3.7 inches for one containing 
DOP, and 5.4 inches for Adipol 2EH 

We manufacture other plasticizers which also impart 
high resilience to the finished product, but for the 
cost per pound of plasticizer nothing equals KP-220 
n inches of bounce 


For further nformation sample oO r 
heets concerning KP-220 write 


OHIO-APEX DIVISION 
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NITRO, WEST VIRGINIA 
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You Name It... 


a a at lower costs — and is especially adaptable to 


And in our shop that means we'll do it \ 
quickly, accurately, and at reasonable cost. 


Just try us. 


CONNECTICUT PLASTIC PRODUCTS CO., INC. 
70 West Liberty St., Waterbury, Conn. 









HINGED PLASTIC 
meee CONTAINERS 


r in ONE MOLDING / 
ee \ ni * | 














This new packaging method has various applications 


polyethylene molding. 


For complete information, or for sub-licenses, 


WRitTe TO: 


COWAN BOYDEN CORPORATION 


ee ee ee ee ee ee ee ee | 
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Your ¥ DIRECT 
FACTORY DISTRIBUTOR 


Plastics for Industry, Plastics 
for business, Plastics for signs 
and displays. Prompt service 


and low cost. Call, write. or 

wire DELTA PRODUCTS, Your Direct 
Factory Distributor. 

PLEXIGLAS — VINYL 

ACETATE — POLYSTYRENE 
POLYETHYLENE — & 

other Plastics 

Rods, Sheets, Tubes, Film 


Send today for Free Plastics 
4 Catalogue and Price List 
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Sinko Produces Nylon Parts That 
Give Years of Economical, 
Trouble-Free Service 


Pictured are 3 Sinko Nylon cabinet 
rollers and o drawer skid-block that 
are being used successfully by several 
leading manufacturers of fine kitchen 
equipment. Sinko Nylon was selected 
after a series of exhaustive tests had 
proven its superiority in every respect. 
In one experiment a small drawer 
equipped with Sinko Nylon rollers was 
loaded and automatically operated 
the equivalent of a normal 200 years 
service. Upon examination the Sinko 
Nylon rollers showed little sign of 
wear. 


You too should investigate the many 
advantages Sinko Nylon offers, among 
them—resistance to wear and to shock 
loads, to moisture, chemicals and to 
temperature; and its smooth-gliding, 
self-lubricating properties 





SINKO MOLDS ALL THERMOPLASTICS FROM 4 TO 60 OZ. 


Se bo MANUFACTURING & TOOL CO. 





3135 W. GRAND AVENUE @ CHICAGO 22, ILLINOIS 
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(a plastisol formulation) 


solves another problem 
by coating 
ELECTRIC COILS 


Our client required a tough, abrasion-resistant 
insulation which could be quickly and economically 
applied to these motor coils. Our formulating knowl- 
edge and experience allowed us to give them a 
chem-o-sol which not only had the necessary elec- 
trical and physical properties but also could be 
handled on a production line basis. 


This particular chem-o-sol was applied by dipping. 
But this versatile basic material can also be molded, 
sprayed, die-wiped, and knife- or roller-coated—and 
comes in practically any color. 


The possibilities of new and improved products 
through the use of chem-o-sol are unlimited. 


Take advantage of our experience and laboratory 
facilities. 





Write for Bulletin 141 


Chemical Prod ucts iS. 2a 


KING PHILIP ROAD ° EAST PROVIDENCE, R 1 


259 





Ls you live by 


Announcing 


Diamond PWVC-4A5 


for processing at 


lower temperatures 


Out of D1AMonp research has come DiAMoND PVC-45, 
a new resin of medium molecular weight. It retains 


the high quality features of Diamonp PVC-50; has the 


°F 


same particle size, moisture content and bulk density. 

PV C-45 has good heat stability and absorbs plasti- 
cizer uniformly. It dry blends readily and fuses rapidly 
in molding, extrusion and calendering operations. 
Regardless of the process requirements, it will produce 
products with good color, clarity or gloss. 

Review your processing problems now. See whether 
the easier processing charact*ristics, lower temperature 


requirements and shorter fluxing time of PVC-45, can 


PROCESSING TEMPERATURES 


save you money. Our technical staff will be glad to 
work with you. Write or call DIAMOND ALKALI 


Co., 300 Union Commerce Bldg., Cleveland 14, Ohio. 


Processing temperature ranges for DIAMOND 
PVC-45 and Diamonp PVC-50. 


Diamond 
Chemicals 
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YOU CAN’T BEAT 
PITTSBURGH 


DIOP 
OVnuellit v4 





It’s Approved Now For Non-Toxic Formulations 


One of the plastics industry's most useful and 
versatile plasticizers—Pittsburgh PX-108 DIOP— 
has now been approved for use in non-toxic vinyl 
formulations*. You can now use this popular 
plasticizer to produce wrapping film for most 
foods and for the manufacture of intravenous 
vinyl tubing. 

And you may be able to enjoy some distinct 
economies by the replacement of special plas- 


*Reference: Vol. XVIII, No. 4, October, 1954, Association of Food & Drug 
Officials of the United States. 


PITTSBURGH Gob Kite. PLASTICIZERS 


ATlantic 1-2290 
LOngacre 4-0550 
CHerry 1-2170 
MUtual 4227 


Pittsburgh 
New York 
Cleveland 
Los Angeles 


ticizers for these formulations with one multi- 
purpose plasticizer, Pittsburgh DIOP. 

The development of this new use is a jointaccom- 
plishment of Pittsburgh Coke & Chemical Com- 
pany and the Indoil Chemical Company of Chicago, 
Illinois. It represents another fulfillment of Pitts- 
burgh’s pledge to its customers: To provide better 
plasticizers at lower cost through advanced re- 
search and basic production. 


COAL CHEMICALS * AGRICULTURAL CHEMICALS * FINE CHEMICALS * PROTECTIVE COATINGS © PLASTICIZERS © ACTIVATED CARBON ¢ COKE * CEMENT * PIG IRON 











BEFORE: 


Original housing for hook- New design—smaller, 
on ammeter-voltmeter stronger, less expensive 





A BETTER PRODUCT AT LOWER COST! Through the use of more plastics 
parts—and the right combination of materials and design—important 
benefits were realized in the manufacture of this hook-on ammeter- 
voltmeter. Working for improvements, General Electric Plastics 
Department engineers specified high-impact phenolics and tough, 
resilient nylon to obtain thinner walls, smaller sections. RESULT? A lighter, 
more compact meter . . . with improved shock resistance . . . produced 
at a substantial reduction in cost! 


Are you a large-volume manufacturer of parts or products? 
If so, G-E plastics engineers would like an opportunity to help you improve 
designs, cut costs, add sales appeal to products. Let’s talk it over! 


Write: Plastics Department, General Electric Company, Pittsfield, Mass. 
Plants at Decatur, Illinois—Taunton, Massachusetts 550-2A 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





